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(54) MEDICAL TOOL AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a medical tool that helps 
minimize the outside diameter of a tube portion to which a metal ring is 
attached and can be easily inserted into a celom, and a method for 
manufacturing the medical tool that can very easily manufacture the 
medical tool without causing a defect to the tube portion. 
SOLUTION: After forcibly reducing the outside diameter of a synthetic 
resin tube 12 of a prescribed length range including a position in which 
the metal ring 15 is mounted and forming a reduced diameter portion 58 
having an outside diameter equal to or smaller than the inside diameter 
of the metal ring 1 5, by mounting the metal ring 1 5 to the reduced 
diameter portion 58 and heating, the outside diameter of the reduced 
diameter portion 58 is restored, and the metal ring 15 is fixed to a 
prescribed position of the tube 12, 



as 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]The diameter of an outer diameter of a synthetic resin tube of a predetermined length range mcluding a 
position equipped with a metal ring is made to reduce compulsorily, A medical device restoring an outer diameter 
of said diameter reduction part, and having fixed said metal ring to a prescribed position of said tube by 
equipping said diameter reduction part with a metal ring after forming a diameter reduction part with an inside 
diameter of said metal ring, and an outer diameter below equivalent, and heating after that. 
[Claim 2]The medical device according to claim 1, wherein ratios of an outer diameter of said tube after 
restoration to an outer diameter of said metal ring are 0.7-1. 

[Claim 3]The medical device according to claim 1 or 2, wherein ratios of an outer diameter of said tube after 
restoration to an inside diameter of said metal ring are 1-1.2. 

[Claim 4]An outer tube in which at least one lumen for balloon extension is formed along with a longitudinal 
direction. 

A balloon part which a proximal edge seal part of a balloon part is joined to a distal end of said outer tube, and 
said lumen for balloon extension and an inside open for free passage. 

A distal end seal part of a balloon part is joined to a distal end of an inner tube so that space for extension 
sealed inside said balloon part may be formed. At least one imaging ring with which a peripheral part of an inner 
tube which extends in shaft orientations inside said balloon part and a lumen for balloon extension of said outer 
tube, and said inner tube located in an inside of said balloon part was equipped. 

Are the balloon catheter provided with the above and the diameter of an outer diameter of an inner tube of a 
predetermined length range including a position equipped with said imaging ring is made to reduce compulsorily, 
After forming a diameter reduction part with an inside diameter of said imaging ring, and an outer diameter below 
equivalent, by equipping said diameter reduction part with an imaging ring, and heating after that, an outer 
diameter of said diameter reduction part is restored, and said imaging ring is fixed to a prescribed position of 
said inner tube. 

[Claim 5]The balloon catheter according to claim 4. wherein ratios of an outer diameter of said inner tube after 
restoration to an outer diameter of said imaging ring are 0.7-1 . 

[Claim 6]The balloon catheter according to claim 4 or 5. wherein ratios of an outer diameter of said inner tube 
after restoration to an inside diameter of said imaging ring are 1-1.2. 

[Claim 7]The diameter of an outer diameter of a synthetic resin tube of a predetermined length range including a 
position equipped with a metal ring is made to reduce compulsorily. A manufacturing method of a medical device 
restoring an outer diameter of said diameter reduction part, and fixing said metal ring to a prescribed position of 
said tube by equipping said diameter reduction part with a metal ring after forming a diameter reduction part with 
an inside diameter of said metal ring, and an outer diameter below equivalent, and heating after that. 
[Claim 8]A manufacturing method of the medical device according to claim 7. wherein the cooking temperature 
of said diameter reduction part is about 5-20 ** in a range by the side of low temperature from the melting point 
of a synthetic resin which constitutes said tube. 

[Claim 9]A manufacturing method of the medical device according to claim 7 or 8. wherein said diameter 
reduction part is formed by pulling a distal end of said tube to shaft orientations. 

[Claim 10]A manufacturing method of the medical device according to any one of claims 7 to 9 characterized by 
forming said diameter reduction part where a mandrel is inserted in an inside of a lumen of said tube. 
[Claim 11]An outer tube in which at least one lumen for balloon extension is formed along with a longitudinal 
direction, So that a proximal edge seal part of a balloon part may be joined to a distal end of said outer tube and 
space for extension sealed said lumen for balloon extension, a balloon part which an inside opens for free 
passage, and inside said balloon part may be formed. An inner tube which a distal end seal part of a balloon part 
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is joined to a distal end of an inner tube, and extends in shaft orientations inside said ^^^^^'^^'^^^^^^^ .^^^^ 
for balloon extension of said outer tube. At least one imaging ring with wh.ch 

located in an inside of said balloon part was equipped. It is a manufacturing method of a balloon catheter which 
ISJ the diameter of an outer diameter of an inner tube of a predetermined length range .ncludmg a Pos.t.on 
equipped w th said imaging ring is made to reduce compulsorily. and after forming a dimeter reduction part with 
an inside Imeter of said imaging ring, and an outer diameter below equivalent, said d.ameter reduction part .s 

equipped with at least one imaging ring. j. r roW.iotinn nart 

Then a manufacturing method of a balloon catheter restoring an outer diameter of said diameter reduction part, 
and fixing said imaging ring to a prescribed position of said inner tube by heating. 

rciaim 1 21A manufacturing method of the balloon catheter according to claim 1 1 . wherein the cooking 
^Zer2r. or^^"^^^ reduction part is about 5-20 ** in a range by the side of low temperature from the 
melting point of a synthetic resin which constitutes said inner tube. 

Pctim 13]A manufacturing method of the balloon catheter according to claim 11 or 12. wherein said diameter 
reduction part is formed by pulling a distal end of said inner tube to shaft orientations. .h«r«rterized 
[Claim 14]A manufacturing method of the balloon catheter according to any one of claims ^ ^ ^ characten^ 
by forming said diameter reduction part where a mandrel is inserted in an inside of a lumen of said inner tube. 



[Translation done.] 
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DETAIUED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to medical devices, such as a balloon catheter, and the 
manufacturing method of those, and relates to the medical device in which the imaging ring for the medical 
device in which the metal ring used as an electrode, a sensor, etc. is attached in more detail, or X ray imaging is 
attached, and its manufacturing method. 
[0002] 

[Description of the Prior Art]In recent years, the iatrotechnique tends to go to a low invasion therapy. For 
example, instead of a former coronary-bypass operation, a measure is being taken more often witii the balloon 
catheter for vasodilatation by strangulation of coronary arteries. This therapeutic method has expanded the 
scope increasingly, in order to ease a patient's burden greatly with an economical advantage. The structure of 
the balloon catheter used for strangulation extension of still more efficient and easy coronary arteries with it is 
searched for. 

[0003]As what is called a PTCA balloon catheter for inserting into a blood vessel, extending a narrow segment 
by swelling a balloon part, and aiming at an improvement of the blood flow by the side of a narrow segment tip, in 
order to treat an intravascular narrow segment. There are a balloon catheter of an excess the wire method and a 
balloon catheter (for example. JP.2000-217923.A) of a monorail method. In the balloon catheter of these 
methods, a guidewire is previously passed to an intravascular narrow segment, then, each sends in a balloon 
catheter to a narrow segment along with this guidewire. and a narrow segment is extended by swelling a balloon 
part. 

[0004]The inside of the outer tube which constitutes a catheter tube in the conventional balloon catheter has 
many by which an inner tube is arranged, using such a PTCA balloon catheter as the start. It was used as a 
guidewire insertion hole, thermal melting arrival of the distal end of a balloon part was carried out to the 
periphery of the distal end of an inner tube, and the lumen of an inner tube has sealed the Inside of a balloon 
part. 

[0005]In the conventional balloon catheter, in order to grasp the position of the PTCA balloon catheter inserted 
into the blood vessel, the imaging ring which comprised tungsten etc. is attached to the periphery of the inner 
tube located in the inside of a balloon part. Generally, since an imaging ring is inserted in fr-om the outside of an 
inner tube, the outer diameter of the portion becomes larger than the outer diameter of an inner tube, and the 
shape of an inner tube becomes a convex extremely. For this reason, when it is going to pass the balloon 
catheter in the state where the balloon part was folded up. to the strangulation portion of a blood vessel, it is 
possible to become an obstacle. 

[0006]As shown in JP,H8-289934,A. a concave is provided in the prescribed position of an inner tube by 
processing means, such as etching, and the structure which attached the imaging ring to the concave is 
proposed. However, in the balloon catheter of this structure, when forming a concave in the periphery of the 
inner tube of thin meat extremely, the thickness of an inner tube changes too much thinly, and it is easy to 
produce a defect in an inner tube. After processing a concave into an inner tube, it is difficult to attach an 
imaging ring to the concave. 

[0007]In medical devices other than a balloon catheter, there is a medical device in which the metal ring used as 
an electrode, a sensor, etc. in addition to the use of an imaging ring etc. is attached to the periphery of the tube 
made of a synthetic resin, and it has the same inconvenience as a balloon catheter also in this case. 
[0008] 

[Problem(s) to be Solved by the Invention]In view of such the actual condition, accomplish this invention, and 
the purpose of this invention. It is providing the manufacturing method of the medical device which could make 
small the outer diameter of the tube portion to which a metal ring is attached as much as possible, and was 
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excellent in the insertion nature into the abdominal cavity, and the medical device for which the medical device 
can be manufactured very easily without making a tube produce a defect 

[0009]The 2nd purpose of this invention also receives the narrow segment of the blood vessel which wound 
when the grade of strangulation is intense especially, The balloon catheter which can insert the distal end of a 
balloon catheter easily and was excellent in the insertion characteristic, It is providing the manufacturing method 
of the balloon catheter which can be manufactured very easily, without making an inner tube produce a defect 
for the balloon catheter. 
[0010] 

[Means for Solving the Problemlln order to attain the 1st purpose of the above, a medical device concerning this 
invention The diameter of an outer diameter of a synthetic resin tube of a predetermined length range including 
a position equipped with a metal ring is made to reduce compulsorily. After forming a diameter reduction part 
with an inside diameter of said metal ring, and an outer diameter below equivalent, by equipping said diameter 
reduction part with a metal ring, and heating after that, an outer diameter of said diameter reduction part is 
restored, and said metal ring is fixed to a prescribed position of said tube. 

[001 l]Preferably. ratios of an outer diameter of said tube after restoration to an outer diameter of said metal 

ring are 0.7-1. ..... ^ r %j 4.1 

[0012]Preferably. ratios of an outer diameter of said tube after restoration to an inside diameter of said metal 

ring are 1-1.2. , 1. r * 

[001 3]A manufacturing method of a medical device concerning this invention makes the diameter ot an outer 
diameter of a synthetic resin tube of a predetermined length range including a position equipped with a metal ring 
reduce compulsorily. After forming a diameter reduction part with an inside diameter of said metal nng. and an 
outer diameter below equivalent, by equipping said diameter reduction part with a metal ring, and heating after 
that, an outer diameter of said diameter reduction part is restored, and said metal ring is fixed to a prescribed 

position of said tube. c on • u +u 

[0014]Preferably. the cooking temperature of said diameter reduction part is about 5-20 ** in a range by the 
side of low temperature from the melting point of a synthetic resin which constitutes said tube. 
[0015]Preferably, said diameter reduction part is formed by pulling a distal end of said tube to shaft orientations. 
[0016]Preferably, it is in a state where a mandrel was inserted in an inside of a lumen of said tube, and said 
diameter reduction part is formed. 

[0017]In order to attain the 2nd purpose of the above, a balloon catheter concerning this invention, An outer 
tube in which at least one lumen for balloon extension is formed along with a longitudinal direction. So that a 
proximal edge seal part of a balloon part may be joined.to a distal end of said outer tube and space for extension 
sealed said lumen for balloon extension, a balloon part which an inside opens for free passage, and inside said 
balloon part may be formed. An inner tube which a distal end seal part of a balloon part is joined to a distal end 
of an inner tube, and extends in shaft orientations inside said balloon part and a lumen for balloon extension of 
said outer tube. At least one imaging ring with which a peripheral part of said inner tube located in an inside of 
said balloon part was equipped. Are a balloon catheter which **** and the diameter of an outer diameter of an 
inner tube of a predetermined length range including a position equipped with said imaging ring is made to reduce 
compulsorily. After forming a diameter reduction part with an inside diameter of said imaging ring, and an outer 
diameter below equivalent, by equipping said diameter reduction part with an imaging ring, and heating after that 
an outer diameter of said diameter reduction part is restored, and said imaging ring is fixed to a prescribed 
position of said inner tube. 

[0018]Preferably. ratios of an outer diameter of said inner tube after restoration to an outer diameter of said 

imaging ring are 0.7-1 . . . ^ _i r 

[0019]Preferably. ratios of an outer diameter of said inner tube after restoration to an inside diameter of said 

imaging ring are 1-1.2. u • u- u 1 ^ 

[0020]A manufacturing method of a balloon catheter concerning this invention. An outer tube in which at least 
one lumen for balloon extension is formed along with a longitudinal direction, So that a proximal edge seal part of 
a balloon part may be joined to a distal end of said outer tube and space for extension sealed said lumen for 
balloon extension, a balloon part which an inside opens for free passage, and inside said balloon part may be 
formed. An inner tube which a distal end seal part of a balloon part is joined to a distal end of an inner tube, and 
extends in shaft orientations inside said balloon part and a lumen for balloon extension of said outer tube. At 
least one imaging ring with which a peripheral part of said inner tube located in an inside of said balloon part was 
equipped. The diameter of an outer diameter of an inner tube of a predetermined length range which is a 
manufacturing method of a balloon catheter which **** and includes a position equipped with said imaging ring is 
made to reduce compulsorily. After forming a diameter reduction part with an inside diameter of said imaging 
ring, and an outer diameter below equivalent by equipping said diameter reduction part with at least one imaging 
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ring, and heating after that, an outer diameter of said diameter reduction part is restored, and said imaging ring is 

fixed to a prescribed position of said inner tube. ^ . u * «;_9n ** in a r-anfff. hv the 

r0021lPreferably the cooking temperature of said diameter reduction part is about 5-20 ** in a range by the 
sWe of lo7teiT^^p^ from the melting point of a synthetic resin which constitutes sa.d inner tube^ 
mzSpZe^lV. said diameter reduction part is formed by pulling a distal end of said inner tube to shaft 

So23Serably. it is in a state where a mandrel was inserted in an inside of a lumen of said inner tube, and said 
diameter reduction part is formed. 

[Function]Since the diameter reduction part which makes the diameter of the ^-fJ^^^^'^^J^^l j^^"*^"^"" 
resin tube of the predetermined length range which includes the position equipped with . . 

manufacturing method of the medical device concerning this invention reduce compulsonly. and J 
Sameter era metS^ and an outer diameter below equivalent is formed, the work which equips the diameter 
rX?on part o?a tube "th a metal ring is easy. The outer diameter of said d'^^^- d'hltin'^ after 
o netThe ori^nal outer diameter by equipping the diameter reduction part with a metal nng. and hea^ng 
tha" Therefore a metal ring serves as structure embedded on the periphery of an inner tube, and is fixed to the 

KSsJV^l^Se Manufacture medical device serves as the structure where a metal ring is embedded on the 
peripheVj of ^ inner tube, and rt is lost in the fixing point of the metal ring that a metal rmg projects of ,t too 
S fr?m the periphery ^f a tube. As a result, it becomes possible to make srnall the outer diameter of the 
portk,n equippeS with a metal ring, and the insertion characteristic of a medical device '^Proves. 
[0026]The medical device concerning this invention can be easily '-^^^^^"^'^^^^"^^^^^^^^ of 
manufacturing method of the medical device concerning this invention is enough also as the bonding strengtn ot 
rmetlTn^anra tub^^^^^ moreover, it is hard to produce defects, like a tube becomes th.n meat to a degree 
Xmuch ete in it on the occasion of the manufacture. On the occasion of junction in a metal ring and a tube, 
adhesives etc. are not necessarily needed. , q:„^o Hmmf^i-<=*r 

[0027]ln the manufacturing method of the balloon catheter concerning this ^'"^^^ 
reduction part which makes the diameter of the outer diameter of the inner tube of the P^^^ J^^*" "^^^^^^^ 
^ange including the position equipped with an imaging ring reduce compulsonly. and has an inside <i^^"'^^l f 
TagUig ring and an outer diarneter below equivalent is formed, the work which equips diameter reduction 
pTof an inner tube with an imaging ring is easy. The outer diameter of said diameter reduction part restored 
?o near the original outer diameter by equipping the diameter reduction part with an imaging ring, and heatrig 
a?ter that ThSte. a" Ig^ng ring'se^ves as structure embedded on the periphery of an inner tube, and is 

STh!;: 'Z':::^:l7^^7^.noon catheter serves as the structure where an imaging ring is embedded on 
ihroiriDhe;rof Tn inne^^^^ and it is lost in the fixing point of the imaging ring that an imaging ring projecte of 

^VoTuohTrom t^^^^^^^^ inner tube. As a result, it is in the state which folded up the ba^'-n P^^ 

the oeriDhery of the inner tube, and it is possible to become possible to make the outer diameter small, and to 

nsert S?e dbta Ind of a balloon cathete? easily also to the narrow segment of the ^^^ff' tjtrca"theter 

when the grade of strangulation is intense especially. Therefore, the insertion characteristic of a balloon catheter 

[0029]The balloon catheter concerning this invention can be easily •^.^""^^^^"'■^dj" '^^'^P^if ^^^^ 
manufacturing method of the balloon catheter concerning this invention is enough also as the bonding strength 

an imarg ring a^^^^^ inner tube. and. moreover, it is hard to produce defects, like an inner tube becomes 
thirmeat toYdlgree very much etc. in it on the occasion of the manufacture. On the occasion of junction to an 
imaging ring and an inner tube, adhesives etc. are not necessarily needed. 

[Embodiment of the InventionlHereafter. this invention is explained based on the «nnbodi-ff ^^^^^^^^ in Drawings. 
The balloon catheter 2 concerning this embodiment shown in drawing 1 is used for [methods f " 

extended way of blood vessels, such as percutaneous transluminal coronary angioplasty ^P^CA) and the 1 mbs. 
an extended way of a top ureter, and a renal vasodilatation way. for example, and it is used in order to extend 
?he nirrow se^e^ formed in a blood vessel or the other abdominal cavities. The followmg explanation explains 
• as an example the case where the balloon catheter 2 of this embodiment is used for P I OA 
: [OOanTheTSoon catheter 2 for extension of this embodiment is the so-called balloon catheter of a monorail 

Tha^s'^the balloon part 4. the outer tube 6 as a catheter tube, the inner tube 12. and the connector 8. 
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[0032]The balloon part 4 shown in drawing 1 and drawing 4 has the cylindrical section 4a which has a bigger 
outer diameter than the outer diameter of the outer tube 6 in the state where .t swe led. The tapered shape 
reducing parts 4b and 4c which follow the both ends of the cylindrical section 4a at .t. and the proximal edge 
Leal part 5 and the distal end seal part 7 which follow them, respectively are fabricated to one. The prox«.al 
edge seal part 5 has an outer diameter smaller than the cylindrical section 4a so that ,t may be <^onneoted to^e 
distal end peripheral part of the outer tube 6. The distal end seal part 7 has an outer diameter smalbr U,an the 
proximal edge seal part 5 so that it may be connected to the distal end penpheral Part of the inner tube 12. 
r0033lAlthough the thickness in particular of the balloon part 4 is not limited, it is 30-150 micrometers 
Sb y "-3oT^^^^^^ As long as the cylindrical section 4a of the balloon part 4 is cy^^ndnca it may 

not be limited in particular but a cylinder or the shape of a multiple cartridge may have as .t. The outer diameter 
of the balloon part 4 at the time of extension is determined by factors, such as an inside d'ameter of a blood 
vessel and is usually 3-7 mm preferably about 1.5-10.0 mm. Although the shaft-orientations length of the 
cy ndrical secSn 4a in this bSloon part 4 is determined by factors, such as a ^ize o an intravascu ar narrow 
segment, and is not limited in particular, it is 20-40 mm preferably 15-50 mm. The balloon 4 before 
extending is folded up around the inner tube 12. and is twisted, and the outer diameter is small as much as 

[0034] As for the construction material which constitutes the balloon part 4. it is preferred that it is the 
construction material which has a certain amount of flexibility. For example, polyethylene polyethylene 
terephthalate. polypropylene. The copolymer of ethylene, such as ethylene propylene rubber, and other alpha 
olefins. An ethylene-vinylacetate copolymer, polyvinyl chloride (PVC). the constructed type ethylene- 
vinylacetate copolymer of a bridge. Polyurethane. polyamide. a polyamide ela^orner. P^'IV''^"?^- ^ P^^^';"'^^^ 
elastomer, silicone rubber, crude rubber, etc. can be used, and they are polyethylene, polyethylene terephthalate 
and poTyamide preferably. By introducing a fluid into an inside, the balloon part 4 comprises construction material 
and thickness more flexible than the tubes 6 and 1 2 so that it can swell or fade. . .u^ 

[So35]the 1st joining section 5a joined by the proximal edge seal part 5 of the baHoon part 4 overlapping with the 
distal end of the outer tube 6 as shown in drawing 4. and this 1 st joining section 5a - abbreviated - it has a 
part for the 1 st non-connecting part 5b that does not overiap with the distal end of the outer tube 6 with the 
same outer diameter, having joined the 1 st joining section 5a to the dista end periphery of the ou^er tube 6 by 
thermal melting arrival, adhesion, or other means - the outer tube 6 ~ 1 0 [ umen / st ] is oPe" for free 
passage with the space for internal extension of the balloon part 4. The distal end seal part 7 of the bdloon part 
A is joined by thermal melting arrival, adhesion, or other means to the d^tal end penphery Je 'nner tube 1 4. 
and the space for internal extension of the balloon part 4 is sealed to the exterior except 1st lumen 10 It is a 
passage for [ of the outer tube 6 ] 10 sending the 1st lumen of a fluid into the internal growth space of the 
balloon part 4. and making the balloon part 4 extend, or sampling a fluid from the growth space of the balloon 

part 4. and shrinking the balloon part 4. ^ a ..u „ ft ^-i u\ 

[0036]According to this embodiment, in the proximal edge seal part 5 of the balloon part 4 the ratio (La Lb) of 
shaft-orientations length La of the 1st joining section 5a and the shaft-orientations length Lb for the 1st n n_ 
connecting part 5b is in the range of 1:2-1:5 preferably in 1:1-1:10. and a pan. Shaft-onentations length La of 
Sie 1st joining section 5a is 2-5 mm preferably. The shaft-orientations length Li, for the 1st non-connecting part 
5b is 15-20 mm preferably. It is in the tendency for junction to become insufficient '^^^ innf^nd 
La of the 1st joining section 5a is too short, and when too long, the length of areas of overiap becomes long and 
it is in the tendency for the pliability in the portion to fall. It is in the tendency to have the same 'nconven.ence 
as Z conventionalballoon catheter when the shaft-orientations length Lb for the l^^^V^hf ZSlnrth 
too short, and when too long, it Is in the tendency for the intensity of the balloon part 4 to fall. The overall length 
Lc of the proximal edge seal part 5 is 17-25 mm preferably. . , , j .^^ ^**u^ „.h.^, 

[0037]As shown in drawing 4. as for the growth space [ of the balloon part 4 ]. and distal end side of the outer 
tube 6 the 1 st lumen of the inner tube 1 2 is extended to shaft orientations in the shape of the same axle in the 
inside of 10, and has the so-called catheter tube structure of coaxial structure The periphery of the inner tube 
1 2 located in the inside of the balloon part 4 is equipped with the imaging ring 1 5 of the couple, and when 
inserting the balloon catheter 2 in the living body, imaging is possible about the position of the imaging ring 15 
through a living body's exterior to X-rays etc. Metal, such as gold, platinum, and tungsten, is illustrated as 
construction material of the imaging ring 1 5. m n k >> ^..„ 

: [0038]The shaft-orientations length Lr of each imaging ring 1 5 is 1 -1 .2 mm still more preferably 0_ 5-2 mm 
I preferably. The distal end of the imaging ring 1 5 arranged at the distal end side of the baHoon catheter 2 is 
i located in the position corresponding to intersection 4ac of the cylindrical section 4a and the tapered shape 
i reducing part 4c in the balloon part 4. The proximal edge of the imaging ring 1 5 arranged at the proximal edge 
1 side of the balloon catheter 2 is located in the position corresponding to intersection 4ab of the cylindrical 
! http://www4.ipdl.inpit.gojp/cgi-bin/tran.web.cgi.ejje?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.go jp%2... 201 0/09/1 7 
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section 4a and the tapered shape reducing part 4b in the balloon part 4. 

[0039]That is. the distance Ls from the distal end of the imaging ring 15 by the side of a distal end to the 
proximal edge of the imaging ring 15 by the side of a proximal edge corresponds to the length of the cylindncal 
section 4a. Therefore, the position of the cylindrical section 4a in the balloon part 4 can be correctly grasped by 
detecting the position of the imaging ring 1 5 of a couple through X-rays etc. This cylindrical section 4a is a 
portion which contributes to extension of the narrow segment produced in the blood vessel etc. These imaging 
rings 15 are being embedded and fixed to the periphery of the inner tube 12 as shown in dravying 6. The 
embedding fixing method is mentioned later. « u * i 

[0040]As shown in drawing 5. the tip taper part 7a to which an outer diameter becomes thin towards the distal 
end periphery of the inner tube 1 2 is formed in the tip part of the distal end seal part 7 of the balloon part 4. The 
distal end of the inner tube 1 2 has projected to the pan of the tip taper part 7a in shaft orientations at the distal 

end side. .... ho u *.u 

As a result, a part for the 2nd non-connecting part 12b that is not joined to the 2nd joined part 12a to which the 
distal end seal part 7 of the balloon part 4 is joined is formed in the distal end periphery of the inner tube 12. 

[0041] According to this embodiment, in the distal end seal part 7 of the balloon part 4. the ratio (Ld:Le) of the 
shaft-orientations length Ld of the 2nd joining section 12a and the shaft-orientations length Le for the 2nd non 
connecting pari: 12b is in the range of 1.5:1-3:1 preferably in 1:2-4:1. and a pan. The shaft-orientations length Ld 
of the 2nd joining section 12a is 1.5-3 mm preferably. The shaft-orientations length Le for the 2nd non- 
connecting part 12b is 0.5-1.5 mm preferably. It is in the tendency for junction to become insufficient if the 
shaft-orientations length Ld of the 2nd joining section 12a is too short, and when too long, the length of a joining 
section becomes long and it is in the tendency for the pliability in the portion to fall. It is in the tendency to have 
the same inconvenience as the conventional balloon catheter when the shaft-orientations length Le for the 2nd 
non-connecting part 12b is too short, and when too long, it is the futility of material, and it is in the tendency 
which becomes the obstacle of a therapy. The 2nd joining section 12a and the total length Lf for the 2nd non- 
connecting pari: 12b are 3.5-5.5 mm preferably. In this embodiment, the taper part 12c which also becomes a 
distal end periphery of the inner tube 1 2 with a taper is formed. 

[0042]14 [ lumen / 2nd ] is formed in the inside of the inner tube 12. and the opening of the distal end opening 
20 is carried out to it by the distal end side rather than the distal end seal part 7 of the balloon part 4. As shown 
in drawing 1 and drawing 2, the proximal edge opening 22 of the inner tube 12 penetrates the breakthrough 21 of 
a tube walMocated in the middle of the longitudinal direction of the outer tube 6. and is carrying out the opening 
outside. The periphery of the proximal edge opening 22 of the inner tube 12 and the periphery of the 
breakthrough 21 of the tube wall of the outer tube 6 are airtightly joined by the thermal melting arrival method. 
Although the shape in particular of the proximal edge opening 22 of the inner tube 12 is not limited but can take 
various shape, such as circular and an ellipse form, it is elliptical [ which cut the open end of the inner tube 12 
aslant ] in this embodiment. The 2nd lumen turns into a lumen for guidewire insertion which the guidewire 42 
shown in drawing 4 for 14 to guide [ of the inner tube 12 ] the balloon catheter 2 into the abdominal cavity 
inserts in. The guidewire 42 is 0.25-0.6 mm still more preferably 0,1-1 mm preferably, although it constitutes, for 
example from single track or stranded wires, such as stainless steel, copper, a copper alloy, titanium, and a 
titanium alloy, and the outer diameter in particular is not limited. 

[0043]In this embodiment, the outer tube 6 The 1 st outer tube member 6a of a circular section. It has the 2nd 
outer tube member 6b of the irregular shape cross joined to the proximal end part of the 1st outer tube member 
6a concerned, and the proximal edge opening 22 of the inner tube 12 penetrates the tube wall located in the 
middle of the longitudinal direction of the 1st outer tube member 6a, and is carrying out the opening outside. 
Although the shaft-orientations length L2 in particular of the 1st outer tube 6a is not limited, it is 200-300 mm 
still more preferably 100-400 mm preferably. 

[0044]Although the 1st outer tube member 6a may comprise the same construction material as the balloon part 
4. for example. It is preferred to comprise construction material which has flexibility, and For example, 
polyethylene. Polyethylene terephthalate, polypropylene, ethylene propylene rubber. An ethylene-vinylacetate 
copolymer, polyvinyl chloride (PVC). the constructed type ethylene-vinylacetate copolymer of a bridge, 
Polyurethane, polyamide. a polyamide elastomer, polyimide. a poiyimide elastomer, silicone rubber, crude rubber, 
etc. can be used, and it comprises polyethylene, polyamide, and polyimide preferably. 

[0045]As an elastic synthetic resin which constitutes the 1 st outer tube member 6a. that whose JIS hardness, 
such as polyurethane. polyamide. polyimide, and polyethylene, is about 50A-90A preferably can be used 
[0046] Although the inner tube 1 2 can be constituted from soft synthetic resin of the same construction material 
as the 1st outer tube 6a. a hard synthetic resin may constitute it from the 1st outer tube 6a. As for the position, 
as for, the proximal edge opening 22 of the inner tube 12 carries out an opening to the outside of the 1st outer 
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tube member 6a. it is preferred that it is a position of the distal end of the 1st outer tube rnember 6a to the 
length LI and the length LI is 200-300 mm still more preferably 150-350 mm preferably. Although the outer 
diameter in particular of the 1st outer tube member 6a is not limited, it is 0.5-1 mm still more Prefe'-ably 0.5-5 
mm preferably. Although the thickness in particular of the 1st outer tube member 6a is not limited, it is 0.1-0./ 
mm still more preferably 0.05-0.5 mm preferably. . . ^ j j • * r ,.^a 

r0047]Although the outer diameter of the inner tube 12 is determined that a crevice is formed and is not limited 
in particular between the 1st outer tube members 6a. it is 0.3-0.8 mm still more preferably 0.3-3 mrn preferably. 
Especially if the inside diameter of the inner tube 12 is a path which can insert in the guidewire 42. it will not be 
limited, for example, it is 0.25-0.6 mm preferably 0.15-1.0 mm. • , ^.u i ♦ 

[0048]Although the 2nd outer tube member 6b may be constituted from same construction material as the 1st 
outer tube member 6a. constituting from other construction material is preferred. For example, it is preferred to 
constitute the 1st outer tube member 6a from the 2nd outer tube member 6b with an elastic synthetic resm. 
[0049] As an elastic synthetic resin which constitutes the 1st outer tube member 6a. That whose JIS hardness, 
such as polyurethane. polyamide, polyimide, and polyethylene, is about 50A-90A preferably can be used. As a 
hard synthetic resin which constitutes the 2nd outer tube member 6b. JIS hardness, such as polyurethane, 
polyamide. polyimide. and polyethylene, can use the thing of 50D-75D. 

[0050]As shown in drawing 2 (B). in this embodiment the cross section contour shape of the 2nd outer tube 
member 6b. The maximum sectional width xm of the catheter tube of an X axial direction vertical to a Y-axis in 
the section of the outer tube member 6b which has elliptical [ long and slender J in Y shaft orientations, a ratio 
(xm/ym) with the maximum sectional width ym of Y shaft orientations is in the range of 0.8-0.1 the 3rd of 
section semicircular shapes — lumen 24 and a round cross section ~ the 4th lumen, along said Y shaft 
orientations, 26 dissociates and is formed. ... i 

[0051]The 3rd lumen, the cross sectional area of the semicircular shapes of 24 should just be cross sectional 
area sufficient in order that the pressure fluid for balloon extension may circulate, and although it is not limited 
in particular, it is 0.08-0.20-mm2 preferably. The 4th lumen, the circular cross sectional area of 26 should just be 
area sufficient since the reinforcing rod 28 is inserted in an inside, and although it is not limited in particular, it is 
0 1-0.2-mm^ preferably [ it is desirable and ] to 0.05-0.5-mm and a pan. 

r0052]As for the maximum sectional width ym of Y shaft orientations, in this embodiment, about 0.6-1.2 mm is 
preferred in the section of the 2nd outer tube member 6b. Since the distal end of the 2nd outer tube member 6b 
is joined to the proximal edge of the 1 st outer tube member 6a of a round cross section, the lateral cross 
sectional shape of the joined part 9 neighborhood. In order to make it in agreement with circular section shape 
with the 1st outer tube member 6a, it is considered as sectional shape which changes from an irregular shape 
cross to a circular section gradually towards the joined part 9. 

[0053]the 3rd formed along with the longitudinal direction of this 2nd outer tube member 6b ~ lumen 24 the 
1st outer tube member 6a — the 1st lumen is open for free passage with 10, it lets these pass and a fluid is 
taken in and out of the space for extension of the balloon part 4. It is a lumen for 26 to insert [ of the 2nd outer 
tube 6b ] the 4th lumen of the reinforcing rod 28. ... x . ■ 

the 1st outer tube member 6a ~ although 10 [ lumen / 1st ] is open for free passage, the proximal edge of this 
lumen 26 is closed in the portion of the connector 8, and receipts and payments of a fluid are not performed. 
The proximal end part of the 2nd outer tube member 6b is connected with the connector 8, and the port of the 
2nd outer tube 6b which is open for free passage to 24 the 3rd lumen is formed in it. The port is a portion which 
goes a pressure fluid in and out. 
The 4th lumen is open for free passage to 26. 

[0054]The reinforcing rod 28 shown in drawing 1. drawing 2 (A) - drawing 2 (C). and drawing 3. the 2nd outer 
tube member 6b ~ the overall length was covered and it was inserted in the inside of 26, and the distal end 
overcame the joined part 9 with the 1st outer tube member 6a, and the 4th lumen is sticking out of it in 1st 
lumen 10 of the 1st outer tube member 6a. The proximal end part of the reinforcing rod 28 is a round cross 

section. , , , . ^. i i. 

It becomes thin to tapered shape towards the middle to the distal end side, and further, the sectional shape is 

changing gradually in the distal end so that it may grow into section flat plate shape. 

The distal end 28a of the section plate-like reinforcing rod 28, As shown in drawing 1 and drawing 4, it extends 
to the position which also overcame slightly (preferably L about 3= 1-10 cm) the proximal edge opening 22 of the 
inner tube 12, and the distal end 2a is not being fixed to the wall of the 1st outer tube member 6a. 
[0055]this embodiment ~ the proximal end part of the reinforcing rod 28 — the 2nd outer tube member 6b — it 
is continued and inserted in an overall length and is being fixed to the inside of 26 by the 4th lumen of the wall 
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[ the 4th lumen of ] of 26 with adhesives in the range of the predetermined length L5 from the proximal edge, 
namely, ~ while the 4th lumen of the reinforcing rod 28 is not being fixed to the wall of 26 by the distal end side 
at this embodiment from the position of the tube joined part 9 to the predetermined length L4 ~ the 1st outer 
tube member 6a — it is not being fixed to the wall of 10 by the 1st lumen. Although the predetermined length L4 
and L5 in particular is not limited, it is L4=50-1 50mm preferably. 
It is L5=1 000-1 5000mm preferably. 

[0056]Although the maximum outer diameter of the reinforcing rod 28 is determined possible [ the 4th lumen of 
the insertion to the inside of 26 ] for the 2nd outer tube member 6b and is not limited in particular, it is 0.3-0.6 
mm preferably. The reinforcing rod 28 consists of synthetic resins, such as metallic materials, such as stainless 
steel, copper, a copper alloy, titanium, and a titanium alloy, or polyimide, polyamide. and polyethylene 
terephthalate. o . u ^ 

[0057] Especially as a pressure fluid introduced in 1st lumen 10 through the port of the connector 8. although not 
limited. 50/50 mixed water solution of a radiopacity medium and a physiological saline, etc. are used, for example. 
It is for using radiation and imaging the position of the balloon part 4 and the outer tube 6 at the time of use of 
the balloon catheter 2. to include a radiopacity medium. Although the pressure in particular of the pressure fluid 
for swelling the balloon part 4 is not limited, it is about 4-18 atmospheres preferably 3-12 atmospheres in 
absolute pressure. 

[0058]It is preferred to have covered with this embodiment the covering material which comprises the 
hydrophilic polymer material which has lubricity in the periphery of the outer tube 6 which comprises the 1st 
outer tube member 6a and the 2nd outer tube member 6b by a damp or wet condition. By covering the periphery 
of the outer tube 6 with such covering material, reduction of the insertion resistance at the time of inserting the 
balloon catheter 2 in a blood vessel etc. can be aimed at. Although the periphery of the balloon 4 may also be 
covered with covering material, the balloon part 4 extends narrow segments, such as a blood vessel. 
When extending a narrow segment, it is not necessarily preferred that a balloon part is slippery to a narrow 
segment. 

So. the covering material which comprises hydrophilic polymer material has covered only the periphery of the 
outer tube 6 in this embodiment. 

[0059]As hydrophilic polymer material, there are a thing of a naturally-ocurring-polymers system and a thing of a 
synthetic macromolecule system. As a thing of a naturally-ocurring-polymers system, a starch system, a 
cellulose type, a tannin NIGUNIN system, a polysaccharide system, a protein system, etc. are illustrated As a 
thing of a synthetic macromolecule system, a PVA system, a polyethylene oxide system. An acrylic acid series, a 
maleic anhydride system, a phthalate system, water soluble polyester, ketone aldehyde resin, an acrylamide 
(meta) system, a vinyl heterocycle system, a polyamine system, a poly electrolyte, a water-soluble nylon system, 
an acrylic acid glycidyl acrylate system, etc. are illustrated. 

[0060]Also in these, as hydrophilic polymer material which can be conveniently used as covering material of the 
outer tube 6, Especially A cellulose type polymeric m3terial (for example, hydroxypropylcellulose), A polyethylene 
oxide system polymeric material (for example, polyethylene glycol). A maleic anhydride system polymeric material 
(for example, a maleic anhydride copolymer like a methyl vinyl ether maleic anhydride copolymer), Since a low 
coefficient of friction is obtained by being stabilized, an acrylamide system polymeric material (for example, 
polydimethyl acrylamide). water-soluble nylon (for example. AQ-nylon P-70 by Toray Industries. Inc.), or those 
derivatives are preferred. 

[0061]Next, the manufacturing method of the balloon catheter 2 concerning this embodiment is explained. First, 
the balloon part 4 shown in drawing 4 is formed. The balloon part 4 may be fabricated by the dipping method 
which dips the mandrel for balloon membrane shaping into a solution, and fabricates it, and may be fabricated by 
blow molding. 

[0062]Especially as thermoplastics in the solution used for a dipping method, although not limited. VCM/PVC 
system resin, urethane system resin, amide system resin, olefin system resin, imide system resin, etc. can be 
illustrated, for example. Also in it, urethane system resin excellent in the bending-fatigue-resistance 
characteristic is preferred. 

[0063]As a solvent which makes thermoplastics plasticize, a tetrahydrofuran (THF). methyl ethyl ketone (MEK), 
etc. are suitable to VCM/PVC system resin, and THF, MEK. dimethylacetamide. dimethyl sulfoxide, etc. are 
suitable to urethane system resin. The solution solvent of thermoplastics is the solution which dissolved the 
above-mentioned thermoplastics with the solvent. 

For example, when using THF as a solvent, using polyurethane as thermoplastics, it is preferred that 
polyurethane uses the solution contained five to 20% of the weight 

The viscosity of this solvent solution is preferably adjusted to 1000 - SOOOcp beforehand 100 to 10000 cp. Thus, 
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in the distal end of the fabricated balloon part 4. As shown in drawing 4, the tapered shape reducing part 4c and 
the distal end seal part 7 which change with a taper are fabricated by one, and as shown in drawing 4 in the 
proximal edge of the balloon part 4. a taper, the tapered shape reducing part 4b which changes, and the proximal 
edge seal part 5 are fabricated by one. 

[00843Next. the 1st joining section 5a in the proximal edge seal part 5 of the balloon part 4 is joined to the distal 
end periphery of the 1st outer tube member 6a. On the occasion of the junction, a mandrel is inserted into the 
distal end of the 1 st outer tube member 6a. 

Then, the 1st joining section 5a in the proximal edge seal part 5 of the balloon part 4 is overlapped on the 
periphery of the distal end of the member 6a. ^ . ^ . . • 

And the distal end of the 1 st outer tube member 6a is made to carry out thermal melting arrival of the 1 st joining 
section 5a by covering the periphery of the 1st joining section 5a with a heat-resistant film, and heating the 
heat-resistant film with a metallic mold etc. although cooking temperature in particular is not limited — desirable 
— 100-300degreeC ~ it is 1 50-250degreeC especially preferably. 

[0065]As a heat-resistant film, a fluorocarbon resin tube is used, for example, and the shaft-orientations length 
has a long time more preferred than the 1st joining section 5a, for example, is about 20 mm. Slitting about 3 mm 
in length may be formed in the axial end of a tube. It is for making a heat-resistant film easy to remove after 
thermal melting arrival. 

[0066]Then, as shown in the tube wall of the shaft-orientations prescribed position of the 1 st outer tube 
member 6a at drawing 4, the breakthrough 21 which is a grade through which the inner tube 12 passes is formed. 

[0067]Next, the inner tube 12 equipped with the imaging ring 15 is prepared. By this embodiment, in order to 
equip the inner tube 1 2 with the imaging ring 1 5. as first shown in drawing 7. the position which is [ prescribed 
distance Lt ] separated from the distal end of the inner tube 12 is held with a finger etc. via the non skid sheet 
50, and pliers etc. pull the distal end of the inner tube 12 to an arrow direction. As a result some outer 
diameters of the inner tube 12 of the range of the prescribed distance Lt become small. A rubber sheet is used 
as the non skid sheet 50. As the prescribed distance Lt, it is 3-10 mm. for example. 

[0068]Next. the portion pinched with pliers etc. is deleted with a razor etc., the mandrel for shape restoration is 
inserted in the distal 'end of the inner tube 12. and the portion of the inner tube which changed flatly is returned 
to a round cross section. Then, the mandrel for shape restoration is drawn out and the mandrel 54 for drawing 
processing shown in drawing 8 is instead inserted into the distal end of the inner tube 1 2. In the state, the distal 
end of the inner tube 12 is drawn out to the circular hole of the die 52 for drawing processing, through, the pliers 
56, etc. draw out the distal end of the inner tube 12. and it is processed The die 52 is heated, for example at 
40-80 **. 

[0069]As a result, the diameter of the outer diameter of the inner tube 12 is reduced from the original outer 
diameter D1. and the diameter reduction part 58 of the outer diameter D2 is formed. The inside diameter of the 
diameter reduction part 58 in the inner tube 12 maintains the inside diameter of the original inner tube 12 for the 
mandrel 54. As for the outer diameter D2 of the diameter reduction part 58 shown in drawing 8, it is preferred 
that it is D2/D1 =0.8-0.95 to the original outer diameter D1, As for the thickness T2 of the diameter reduction 
part 58. it is preferred that T2/T1 becomes the relation between 0.6-0.9 to the original thickness T1 of the inner 
tube 1 2 shown in drawing 9. 

[0070]As for the outer diameter D2 of the diameter reduction part 58. it is preferred that it is an inside diameter 
of the imaging ring 15 and below equivalent It is for making the periphery of the diameter reduction part 58 
equipped with the mandrel 54 equip with the imaging ring 1 5 easily, as shown in drawing 9. According to this 
embodiment while is arranged at the proximal edge side, the imaging ring 15 is attached to the position of the 
level difference part which moves from the original outer diameter of the inner tube 12 to the diameter reduction 
part 58, and the imaging ring 15 of another side is attached to the position of the prescribed distance Ls shown 
in drawing 4 from the imaging ring 15. 

[0071]In the state, the diameter reduction part 58 in the inner tube 12 is heated with prescribed temperature. As 
for the prescribed temperature, it is preferred that there is about 7-15 ** about 5-20 ** in the range by the 
side of low temperature preferably from the melting point of the synthetic resin which constitutes the inner tube 
1 2. For example, as for cooking temperature, when the inner tube 1 2 comprises polyethylene, it is preferred that 
it is 120**5 **. 

[0072]As a result of heating the diameter reduction part 58 in the inner tube 12, as shown in drawing 6, the 
outer diameter of the diameter reduction part 58 can revert, and the imaging ring 15 can be fixed to the 
prescribed position of the inner tube 12. It becomes same the outer diameter D1 of the original inner tube 12 
and omitting the outer diameter D4 of the inner tube 1 2 after restoration. For example, the diameter reduction 
part 58 can be restored so that D4/D1 may become the range of 0.9-1. 
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[0073]The ratios D4/D5 of the outer diameter D4 of the inner tube after the restoration to the outer diameter 
D5 of the imaging ring 15 are 0.7-1 preferably. The ratios D4/D3 of the outer diameter D4 of the inner tube 12 
after the restoration to the inside diameter D3 of the imaging ring 15 are 1-1.2 preferably. 

[0074]Thus. after manufacturing the inner tube 1 2 in which the prescribed position of the distal end of the inner 
tube 12 was equipped with the imaging ring 15 of the couple, the inside of the balloon part 4 which shows 
drawing 4 the inner tube 12 as follows is equipped 

[0075]First it unifies through a wire-like mandrel in the lumen of the inner tube 12. The distal end of through and 
the inner tube 12 is made for the inner tube 12 in which the mandrel was unified to project from the distal end 
seal part 7 of the balloon part 4 in the inner lumen of the breakthrough 21 to the 1st outer tube member 6a, and 
each imaging ring 15 is located in intersection 4ab and 4ac of the balloon part 4. Before and after that, the tube 
for heat sealing is located at the periphery of the 1 st outer tube member 6a. 

[0076]Then, the mandrel for heat sealing is inserted in an inside from the proximal end part of the 1st outer tube 
member 6a, the tip part of a mandrel is located near the breakthrough 21 . and crushing of the 1 st outer tube 6a 
near the breakthrough 21 is prevented. The base end of a mandrel is the same in the inside diameter of the 1st 
outer tube member 6a, and abbreviation, or it has an outer diameter not more than it. and the shaft-orientations 
crevice is formed in the tip part so that the periphery of the inner tube 12 may be received. Next, the tube for 
heat sealing is moved to shaft orientations on the periphery of the 1st outer tube member 6a. and the tube for 
heat sealing covers in one the periphery of the 1 st outer tube 6a near the breakthrough 21. and the outside of 
the inner tube 12 which jumps out of the breakthrough 21. Then, using a heat-sealing public-funds type, press 
heating is carried out from the outside of the tube for heat sealing, and thermal melting arrival of the hole edge 
of the breakthrough 21 and the outside tube wall of the inner tube 12 is carried out. although cooking 
temperature in particular is not limited ~ desirable ~ 100-300degreeC ~ it is 1 50-250degreeC especially 
preferably. 

[O077]Then, a mandrel is taken out and the tube for heat sealing is removed. Then, it leaves the heat sealed part 
of the outside tube wall of the inner tube 12 and the common-law marriage of the breakthrough 21 by which it is 
as thermal melting commencement of work, and thermal melting arrival was carried out, and a cutter etc. cut and 
remove the garbage of the inner tube 1 2 located outside from the heat sealed part concerned. As a result, the 
proximal edge opening 22 of the inner tube 12 carries out an opening to the outside of the tube wall of the 1st 
outer tube member 6a, and is formed. The proximal edge opening 22 serves as an approximately elliptical in this 

example. ui.ii ^ a 

[0078]Before and after being these processes, simultaneously, to the distal end seal part 7 of the balloon part 4. 
thermal melting arrival of the distal end of the inner tube 12 is carried out by the same heat seal method, and it 
is processed so that the tip taper part 7a may be formed. Details are shown below. 

[0079]First as shown in drawing 10, the distal end of the inner tube 12 is inserted in the inside of the distal end 
seal part 7 of the balloon part 4. and the mandrel 40 Is inserted in the inside of through and the inner tube 12 
from the distal end. Then, the periphery of the distal end seal part 7 of the balloon part 4 is covered with the 
heat-resistant film 41 by the position corresponding to the 2nd joining section 12a of the inner tube 12, and the 
heat-resistant film 41 is heated with the metallic mold 43. As a result, in the fuse section 44 corresponding to 
the shaft-orientations length of the heat-resistant film 41. thermal melting arrival of the distal end seal part 7 of 
the balloon part 4 is carried out to the periphery of the inner tube 1 2. At the time of thermal melting arrival, the 
balloon 4 is wound around the surroundings of the inner tube 12. and is folded up. and the periphery is protected 
by a protective tubing etc. A heat-resistant fluorocarbon resin tube is used as a protective tubing. 
[0080]the thermal melting arrival in the proximal edge seal part 5 of the balloon part 4 although the cooking 
temperature in particular at the time of thermal melting arrival is not limited — the same — desirable — 100- 
300degreeC ~ it is 1 50-250degreeC especially preferably. As the heat-resistant film 41, a fluorocarbon resin 
tube is used, for example and slitting about 3 mm in length may be formed in the axial end of a tube. It is for 
making the heat-resistant film 41 easy to remove after thermal melting arrival. 

[0081 ]In the fuse section 44. after the distal end seal part 7 removes the metallic mold 43. removes the heat- 
resistant film 41 and removes the mandrel 40 after thermal melting arrival on the periphery of the inner tube 12, 
the garbage 7b by the side of the tip in the distal end seal part 7 is removed. Since the non-fused part 46 is 
formed in the distal end side of the fuse section 44 in the distal end seal part 7 when removing the garbage 7b. it 
is easily removable with a cutter etc. Then, the tip tapered surface 7a of the distal end seal part 7 is forced on 
the surface of revolution of the rotation disks for polish, for example, and polishing work is carried out so that 
the smooth tip taper part 7a may be formed. Then, as shown in drawi.ng.5, the distal end of the inner tube 12 is 
cut to the predetermined length Lf. chamfering work-of the cutting plane is carried out. and the tapered surface 
1 2c is formed. 

[0082]Then, the distal end of the 2nd outer tube part 6b is joined to the proximal end part of the 1 st outer tube 
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member 6a. On the occasion of the junction, first, the tube for heat sealing is put on the periphery of the 2nd 
outer tube member 6b. and the distal end of the 2nd outer tube member 6b is stuffed into it in the lumen of the 
proximal end part of the 1st outer tube 6a. then, the 2nd outer tube member 6b — a mandrel is inserted in the 
inside of 24 along shaft orientations, and the 3rd lumen of the tip is made to project to the inside of the 1st 
outer tube member 6a You make it located in the order or coincidence to lower t of the proximal edge opening 
22 of the 2nd outer tube member 6b which inserts the 4th lumen of the reinforcing rod 28 in the inside of 26 
along shaft orientations, and has formed the tip part in the periphery of the 1st outer tube member 6a ]. 
[0083]Then, the tube for heat sealing is moved to shaft orientations, the joined part 9 of the 1 st outer tube 
member 6a and the 2nd outer tube member 6b is covered by this tube for heat sealing, and thermal melting 
arrival is performed on the heat-sealing conditions mentioned above and the same heat-sealing conditions using 
a metallic mold. 

[0084]Then, the tube for heat sealing is removed, and a mandrel is removed and the connector 8 shown in 
drawing 1 is joined to the proximal end part of the 2nd outer tube member 6b by thermal melting arrival or other 
means. Then, the covering material which comprises the hydrophilic polymer material which has lubricity in the 
peripheral face of the outer tube 6 by a damp or wet condition is covered if needed, and the balloon catheter 2 
shown in dravying 1 is obtained 

[0085]Next. how to perform a PTOA therapy is explained using the balloon catheter 2 of the embodiment shown 
in drawing 1. First, the air in the balloon catheter 2 is removed as much as possible. Then, suction and injection 
means, such as a syringe, are attached to the port of the connector 8, fluids, such as a blood contrast medium 
(for example, iodine content), are put in in a syringe, suction and pouring are repeated, and the 3rd lumen of the 
"liiFirr247ana"1st"lumen 10"ana*the"lDalloon part~4~is~replaced by a fluid: 
[0086]In order to insert the balloon catheter 2 into an arterial blood pipe, the guidewire for guide catheters (not 
shown) is first inserted into a blood vessel by Seldinger method etc. so that the tip may arrive to near the heart. 
Then, along with the guidewire for guide catheters, a guide catheter is inserted into an arterial blood pipe, and 
the tip is located in the coronary artery entrance of the heart which has a narrow segment. A narrow segment is 
formed, for example of a thrombus or arteriosclerosis. 

[0087]Next, only the guidewire for guide catheters is sampled, the guidewire for balloon catheters thinner than it 
is inserted along with a guide catheter, and the tip is inserted to the position which passes a narrow segment. 
[0088]Then. the distal end of a guidewire is inserted in the distance open end 20 of the balloon catheter 2 shown 
in drawing 1, and is pulled out from through and the proximal edge opening 22 in 1st lumen 14. And where the 
balloon part 4 is folded up. along with the guidewire 42. it lets the balloon catheter 2 pass In a guide catheter. 
And as shown in drawing 11, the balloon part 4 of the balloon catheter 2 is inserted to this side of the narrow 
segment 36 in the blood vessel 34. 

[0089]Then, the balloon part 4 by which the balloon catheter 2 was folded up is inserted between narrow 
segments along with a guidewire. Next, the balloon part 4 is correctiy located in the center section of the narrow 
segment, observing the position of the balloon part 4 with an X-ray fluoroscope etc. By swelling the balloon part 
4 in the position, the narrow segment of a blood vessel can be extended and a good therapy can be performed. 
In order to swell the balloon part 4, the 3rd lumen is performed from the port of the connector 8 shown in 
draw:ing 1 24 and by letting 10 [ lumen / 1st ] pass and pouring in a fluid into the balloon part 4. 
[009b]A!though this expansion time in particular is not limited, it is a for [ about 1 minute ] grade, for example. 
Then, a fluid is promptly drained from the balloon part 4. a balloon part is shrunk, and the blood flow by the side 
of the tip of the extended narrow segment is secured. It is necessary to perform extension of a narrow segment 
gradually, it inserts the balloon catheter 2 which has the balloon part 4 of a small outer diameter at first along 
with a guidewire. and exchanges it for the balloon catheter 2 with the balloon part 4 of a big outer diameter one 
by one so that a blood vessel may not be damaged. The balloon catheter 2 applied to this embodiment in that 
case. Since it is a balloon catheter of a monorail method, clearing work of a balloon catheter can be performed 
only by extending the proximal end part of the guidewire 42 at the outside-of-the-body side to the grade slightly 
longer than the portion equivalent to the length of the inner tube 12. 

[0091]In the balloon catheter 2 concerning this embodiment, the catheter tube structure of what is called coaxial 
structure which comprises the outer tube 6 and the inner tube 12 only in the distal end of the balloon catheter 2 
is adopted, and the lumen 14 of the inner tube 12 is used as a lumen for guidewire insertion. For this reason, as 
compared with the conventional balloon catheter (JP,S63-288167.A and JP,H2-307479.A) which has the so- 
called catheter tube of a double lumen, it is easy to make thin the outer diameter of the 1 st outer tube member 
6a with the balloon catheter 2 concerning this embodiment. In the balloon catheter 2 concerning this 
embodiment. The proximal edge opening 22 of the inner tube 12 used as the proximal edge side output port of a 
guidewire. The tube wall located in the middle of the longitudinal direction of the outer tube 6 is penetrated, and 
the opening is carried out outside, and in the opening 22. it becomes the dual structure of the inner tube 12 and 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web.cgi.ejje?atw.u=http%3A%2F%2Fwww4.ipdl.inpit.gojp%2... 20 1 0/09/1 7 



JP.2002-291900.A [DETAILED DESCRIPTION] 11/12^ V 

the outer tube 6. and has structure which cannot carry out a kink easily. , , ^ • oo * 

r0092]In the balloon catheter 2 furthermore applied to this embodiment. The proximal edge opening 22 ot the 
inner tube 12 used as the proximal edge side output port of the guidewire 42. It is not necessary to cover the 
overall length of the catheter tube 2 and to make a level difference, and the tube wall located m the middle of 
the longitudinal direction of the outer tube 6 is penetrated, and it is only carrying out the opening outs.de and 
excels in the insertion characteristic of the balloon catheter 2. Since it is the structure which cannot carry out a 
kink easily, it excels also in the pushing characteristic of the balloon catheter 2. ^ . 

[0093]In this embodiment, as shown in drawing 2. since the reinforcing rod 28 is arranged from the opening 22 
neighborhood inside the 1st outer tube member 6a by the side of a proximal edge, the pushing charactenstic of a 
balloon catheter improves further, and. The distal end side of a catheter tube becomes flexible, and the insertion 
characteristic within the abdominal cavities, such as a blood vessel which wound, •mproves further. 
r0094]Furthermore. by this embodiment, since the distal end 28a of the reinforcing rod 28 is not being fixed to 
the wall of the 1st outer tube member 6a. Even when a branching portion inserts the balloon catheter 2 in many 
[ and ] thin blood vessels like a coronary artery, the distal end of the 1st outer tube member 6a transforms it 
flexibly corresponding to the crooked part of a blood vessel. This is considered because it cari change freely, 
without restricting the distal end of the 1st outer tube member 6a to the reinforcing rod 28. since the distal end 
28a of the reinforcing rod 28 is not being fixed to the wall of the 1 st outer tube member 6a. ^ , i «. 

r0095]By this embodiment, the proximal edge seal part 5 of the balloon part 4 has further again a part for the 1st 
non-connecting part 5b that does not oveHap with the 1st joining section 5a joined to the distal end of the oute"- 
tube part 6 by overiapping. Although the amount of [ in the proximal edge seal part 5 of the balloon part 4 / Ob J 
1st non-connecting part is a portion which hardly contributes to the curative effect by extension of the balloon 
part 4. its pliability in the distal end of the balloon catheter 2 improves by providing the portion. The amount of 
[ 5b ] 1st non-connecting part is a part of balloon part 4. 
It is because it is supple rather than the outer tube part 6. 

[00963Therefore. even when a branching portion inserts the balloon catheter 2 of this embodiment in many 
[ and ] thin blood vessels like a coronary artery, the distal end of the balloon catheter 2 transforms it flexibly 
corresponding to the crooked part of a blood vessel. That is. in the balloon catheter 2 of this embodiment, the 
insertion characteristic and the pushing characteristic of the balloon catheter 2 improve. 

[0097lAccording to this embodiment, the tip taper part 7a to which an outer diameter becomes thin towards the 
distal end periphery of the inner tube 12 is formed in the distal end seal part 7 of the balloon part 4 joined to the 
distal end of the inner tube 12. And a part for the 2nd non-connecting part 12b to which the distal end seal part 
7 of the balloon part 4 Is not joined is formed in the distal end periphery of the inner tube 12. 

[0098]For this reason, as shown in drawing 1 1. it is possible for the outer diameter of the distal end of the 
balloon catheter 2 to become equal to the outer diameter of the inner tube 12. and to insert the distal end of the 
balloon catheter 2 easily also to the narrow segment 36 of the blood vessel 34 which wound when the grade of 
strangulation is intense especially. Therefore, the insertion characteristic of the balloon catheter 2 improves. 
[0099]Especially. by this embodiment, since the diameter reduction part 58 which makes the diameter of the 
outer diameter of the inner tube 12 of the predetermined length range including the position equipped with the 
imaging ring 15 reduce compulsorily. and has an inside diameter of the imaging ring 15 and an outer d'ameter 
below equivalent is formed. The wori^ which equips the diameter reduction part 58 of the inner tube 12 with the 
imaging ring 15 is easy. The outer diameter of the diameter reduction part 58 is restored to near the original 
outer diameter by equipping the diameter reduction part 58 with the imaging ring 15. and heating after that. 
Therefore, as shown in drawing 6. the imaging ring 15 serves as structure embedded on the penphery of the 
inner tube 12, and is fixed to the prescribed position. w jj j 

[0100]Thus, the manufactured balloon catheter 2 serves as the structure where the imaging nng 15 is embedded 
on the periphery of the inner tube 1 2. and it is lost in the fixing point of the imaging ring 1 5 that the imaging ring 
15 projects of it too much from the periphery of the inner tube 12. As a result, it is in the state which folded up 
the balloon part 4 on the periphery of the inner tube 12. and it is possible to become possible to make the outer 
diameter small, and to insert the distal end of the balloon catheter 2 easily also to the narrow segment of the 
blood vessel which wound when the grade of strangulation is intense especially. Therefore, the insertion 
characteristic of the balloon catheter 2 improves. 

[0101]ln the manufacturing method of the balloon catheter concerning this embodiment, boiling a balloon 
catheter comparatively — 2 it can manufacture easily, and the bonding strength of the imaging ring 15 and 
the inner tube 1 2 also comes out enough, and there is. and. moreover, it is hard to produce defects, like an inner 
tube becomes thin meat to a degree very much etc. on the occasion of the manufacture. On the occasion of 

i junction to the imaging ring 1 5 and the inner tube 12. adhesives etc. are not necessarily needed. 
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[0102]this invention is not limited to the embodiment mentioned above, within the limits of this invention, can be 
boiled variously and can be changed. For example, in the embodiment mentioned above, although the outer tube 
6 was constituted from the 1st outer tube member 6a and the 2nd outer tube member 6b. it is also possible to 
constitute the outer tube 6 from this invention by the single tube which follows shaft orientations. The use of 
the balloon catheter concerning this invention is not limited to the use mentioned above. 

[0103]This invention can be applied not only to a balloon catheter but to the medical device in which the metal 
ring (it corresponds to the imaging ring 15 in the above-mentioned embodiment) used for the periphery of a tube 
as an electrode, a sensor, etc. is attached. As a medical device in which an electrode is attached to the 
periphery of a tube, an electrode catheter etc. are illustrated, for example, 
[0104] 

[Effect of the Invention]The medical device which according to this invention could make small the outer 
diameter of the tube portion to which a metal ring is attached as much as possible, and was excellent in the 
insertion nature into the abdominal cavity as explained above. The manufacturing method of the medical device 
which can be manufactured very easily can be provided without making a tube produce a defect for the medical 
device. 

[01 05] According to this invention, the narrow segment of the blood vessel which wound when the grade of 
strangulation is intense is also received especially, The balloon catheter which can insert the distal end of a 
balloon catheter easily and was excellent in the insertion characteristic, The manufacturing method of the 
balloon catheter which can be manufactured very easily can be provided without making an inner tube produce a 
defect for the balloon catheter. 
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TECHNICAL FIELD 



[Field of the Invention]This invention relates to medical devices, such as a balloon catheter and the 
manufacturing method of those, and relates to the medical device in which the imaging ring for the medical 
device in which the metal ring used as an electrode, a sensor, etc. is attached in more detail, or X ray imaging is 
attached, and its manufacturing method. 
[0002] 
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PRIOR ART 



[Description of the Prior Art]In recent years, the iatrotechnique tends to go to a low invasion therapy. For 
example, instead of a former coronary-bypass operation, a measure is being taken more often with the balloon 
catheter for vasodilatation by strangulation of coronary arteries. This therapeutic method has expanded the 
scope increasingly, in order to ease a patient s burden greatly with an economical advantage. The structure of 
the balloon catheter used for strangulation extension of still more efficient and easy coronary arteries with it Is 
searched for, 

[0003]As what is called a PTCA balloon catheter for inserting into a blood vessel, extending a narrow segment 
by swelling a balloon part, and aiming at an improvement of the blood flow by the side of a narrow segment tip. in 
order to treat an intravascular narrow segment. There are a balloon catheter of an excess the wire method and a 
balloon catheter (for example. JP,2000-217923,A) of a monorail method In the balloon catheter of these 
methods, a guidewire is previously passed to an intravascular narrow segment, then, each sends in a balloon 
catheter to a narrow segment along with this guidewire, and a narrow segment is extended by swelling a balloon 
part 

[0004]The inside of the outer tube which constitutes a catheter tube in the conventional balloon catheter has 
many by which an inner tube is arranged, using such a PTCA balloon catheter as the start. It was used as a 
guidewire insertion hole, thermal melting arrival of the distal end of a balloon part was carried out to the 
periphery of the distal end of an inner tube, and the lumen of an inner tube has sealed the inside of a balloon 
part 

[0005]In the conventional balloon catheter, in order to grasp the position of the PTCA balloon catheter mserted 
into the blood vessel, the imaging ring which comprised tungsten etc. is attached to the periphery of the inner 
tube located in the inside of a balloon part. Generally, since an imaging ring is inserted in from the outside of an 
inner tube, the outer diameter of the portion becomes larger than the outer diameter of an inner tube, and the 
shape of an inner tube becomes a convex extremely. For this reason, when it is going to pass the balloon 
catheter in the state where the balloon part was folded up. to the strangulation portion of a blood vessel, it is 
possible to become an obstacle. 

[0006]As shown in JP.H8-289934.A. a concave is provided in the prescribed position of an inner tube by 
processing means, such as etching, and the structure which attached the imaging ring to the concave is 
proposed However, in the balloon catheter of this structure, when forming a concave in the periphery of the 
inner tube of thin meat extremely, the thickness of an inner tube changes too much thinly, and it is easy to 
produce a defect in an inner tube. After processing a concave into an Inner tube, it is difficult to attach an 
imaging ring to the concave. 

[0007]In medical devices other than a balloon catheter, there is a medical device in which the metal ring used as 
an electrode, a sensor, etc. in addition to the use of an imaging ring etc. is attached to the periphery of the tube- 
made of a synthetic resin, and it has the same inconvenience as a balloon catheter also in this case. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]The medical device which according to this invention could make small the outer 
diameter of the tube portion to which a metal ring is attached as much as possible, and was excellent in the 
insertion nature into the abdominal cavity as explained above. The manufacturing method of the medical device 
which can be manufactured very easily can be provided without making a tube produce a defect for the medical 

device. j u j * 

[0105]Accordingto this invention, the narrow segment of the blood vessel which wound when the grade of 
strangulation is intense is also received especially. The balloon catheter which can insert the distal end of a 
balloon catheter easily and was excellent in the insertion characteristic. The manufacturing method of the 
balloon catheter which can be manufactured very easily can be provided without making an inner tube produce a 
defect for the balloon catheter. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]In view of such the actual condition, accomplish this invention, and 
the purpose of this invention. It is providing the manufacturing method of the medical device which could make 
small the outer diameter of the tube portion to which a metal ring is attached as much as possible, and was 
excellent in the insertion nature into the abdominal cavity, and the medical device for which the medical device 
can be manufactured very easily without making a tube produce a defect. 

[0009]The 2nd purpose of this invention also receives the narrow segment of the blood vessel which wound 
when the grade of strangulation is intense especially. The balloon catheter which can insert the distal end of ^ 
balloon catheter easily and was excellent in the insertion characteristic. It is providing the manufacturing method 
of the balloon catheter which can be manufactured very easily, without making an inner tube produce a defect 
for the balloon catheter. 
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MEANS 

[Means for Solving the Problem]In order to attain the 1st purpose of the above, a medical device concerning this 
invention. The diameter of an outer diameter of a synthetic resin tube of a predetermined length range including 
a position equipped with a metal ring is made to reduce compulsorily. After forming a diameter reduction part 
with an inside diameter of said metal ring, and an outer diameter below equivalent, by equipping said diameter 
reduction part with a metal ring, and heating after that, an outer diameter of said diameter reduction part is 
restored, and said metal ring is fixed to a prescribed position of said tube. 

[001 1]Preferably. ratios of an outer diameter of said tube after restoration to an outer diameter of said metal 

ring are 0.7-1 . r -j i 

[0012]Preferably. ratios of an outer diameter of said tube after restoration to an inside diameter of said metal 

ring are 1-1.2. 

[001 3]A manufacturing method of a medical device concerning this invention makes the diameter of an outer 
diameter of a synthetic resin tube of a predetermined length range including a position equipped with a metal ring 
reduce compulsorily. After forming a diameter reduction part with an inside diameter of said metal ring, and an 
outer diameter below equivalent, by equipping said diameter reduction part with a metal ring, and heating after 
that, an outer diameter of said diameter reduction part is restored, and said metal ring is fixed to a prescribed 
position of said tube. 

[0014]Preferably. the cooking temperature of said diameter reduction part is about 5-20 ** in a range by the 
side of low temperature from the melting point of a synthetic resin which constitutes said tube. 
[0015]Preferably, said diameter reduction part is formed by pulling a distal end of said tube to shaft orientations. 
[00 16] Preferably, it is in a state where a mandrel was inserted in an inside of a lumen of said tube, and said 
diameter reduction part is formed. 

[0017]In order to attain the 2nd purpose of the above, a balloon catheter concerning this invention. An outer 
tube in which at least one lumen for balloon extension is formed along with a longitudinal direction, So that a 
proximal edge seal part of a balloon part may be joined to a distal end of said outer tube and space for extension 
sealed said lumen for balloon extension, a balloon part which an inside opens for free passage, and inside said 
balloon part may be formed. An inner tube which a distal end seal part of a balloon part is joined to a distal end 
of an inner tube, and extends in shaft orientations inside said balloon part and a lumen for balloon extension of 
said outer tube» At least one imaging ring with which a peripheral part of said inner tube located in an inside of 
said balloon part was equipped, Are a balloon catheter which **** and the diameter of an outer diameter of an 
inner tube of a predetermined length range including a position equipped with said imaging ring is made to reduce 
compulsorily. After forming a diameter reduction part with an inside diameter of said inriaging ring, and an outer 
diameter below equivalent, by equipping said diameter reduction part with an imaging ring, and heating after that, 
an outer diameter of said diameter reduction part is restored, and said imaging ring is fixed to a prescribed 
position of said inner tube. 

[0018]Preferably, ratios of an outer diameter of said inner tube after restoration to an outer diameter of said 
imaging ring are 0.7-1. 

[00 19] Preferably, ratios of an outer diameter of said inner tube after restoration to an inside diameter of said 
imaging ring are 1-1.2. 

[0020]A manufacturing method of a balloon catheter concerning this invention. An outer tube in which at least 
one lumen for balloon extension is formed along with a longitudinal direction, So that a proximal edge seal part of 
a balloon part may be joined to a distal end of said outer tube and space for extension sealed said lumen for 
balloon extension, a balloon part which an inside opens for free passage, and inside said balloon part may be 
formed. An inner tube which a distal end seal part of a balloon part is joined to a distal end of an inner tube, and 
extends in shaft orientations inside said balloon part and a lumen for balloon extension of said outer tube. At 
least one imaging ring with which a peripheral part of said inner tube located in an inside of said balloon part was 
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equipped The diameter of an outer diameter of an inner tube of a predetermined length range which is a 
manufacturing method of a balloon catheter which **** and includes a position equipped with said imaging ring is 
made to reduce compulsorily. After forming a diameter reduction part with an inside diameter of said imaging 
ring, and an outer diameter below equivalent, by equipping said diameter reduction part with at least one imaging 
ring, and heating after that an outer diameter of said diameter reduction part is restored, and said imaging nng is 
fixed to a prescribed position of said inner tube. 

[0021]Preferably, the cooking temperature of said diameter reduction part is about 5-20 ** in a range by the 
side of low temperature from the melting point of a synthetic resin which constitutes said inner tube. 
[0022]Preferably, said diameter reduction part is formed by pulling a distal end of said inner tube to shaft 

orientations. . . u j vi 

[0023]Preferably, it is in a state where a mandrel was inserted in an inside of a lumen of said inner tube, and said 

diameter reduction part is formed. 
[0024] 
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OPERATION 

[Function]Since the diameter reduction part which makes the diameter of the outer diameter of the synthetic 
resin tube of the predetermined length range which includes the position equipped with a metal ring in the 
manufacturing method of the medical device concerning this invention reduce compulsorily. and has an inside 
diameter of a metal ring and an outer diameter below equivalent is formed, the work which equips the diameter 
reduction part of a tube with a metal ring is easy. The outer diameter of said diameter reduction part is restored 
to near the original outer diameter by equipping the diameter reduction part with a metal ring, and heating after 
that. Therefore, a metal ring serves as structure embedded on the periphery of an inner tube, and is fixed to the 
prescribed position. 

[0025]Thus, the manufactured medical device serves as the structure where a metal ring is embedded on the 
periphery of an inner tube, and it is lost in the fixing point of the metal ring that a metal ring projects of it too 
much from the periphery of a tube. As a result, it becomes possible to make small the outer diameter of the 
portion equipped with a metal ring, and the insertion characteristic of a medical device improves. 
[0026]The medical device concerning this invention can be easily manufactured in comparison, and the 
manufacturing method of the medical device concerning this invention is enough also as the bonding strength of 
a metal ring and a tube, and, moreover, it is hard to produce defects, like a tube becomes thin meat to a degree 
very much etc. in it on the occasion of the manufacture. On the occasion of junction in a metal ring and a tube, 
adhesives etc. are not necessarily needed. 

[0027]ln the manufacturing method of the balloon catheter concerning this invention. Since the diameter 
reduction part which makes the diameter of the outer diameter of the inner tube of the predetermined length 
range including the position equipped with an imaging ring reduce compulsorily. and has an inside diameter of said 
imaging ring and an outer diameter below equivalent is formed, the work which equips the diameter reduction 
part of an inner tube with an imaging ring is easy. The outer diameter of said diameter reduction part is restored 
to near the original outer diameter by equipping the diameter reduction part with an imaging ring, and heating 
after that. Therefore, an imaging ring serves as structure embedded on the periphery of an Inner tube, and is 
fixed to the prescribed position. 

[0028]Thus, the manufactured balloon catheter serves as the structure where an imaging ring is embedded on 
the periphery of an inner tube, and it is lost in the fixing point of the imaging ring that an imaging ring projects of 
it too much from the periphery of an inner tube. As a result, it is in the state which folded up the balloon part on 
the periphery of the inner tube, and it is possible to become possible to make the outer diameter small, and to 
insert the distal end of a balloon catheter easily also to the narrow segment of the blood vessel which wound 
when the grade of strangulation is intense especially. Therefore, the insertion characteristic of a balloon catheter 
improves. 

[0029]The balloon catheter concerning this invention can be easily manufactured in comparison, and the 
manufacturing method of the balloon catheter concerning this invention is enough also as the bonding strength 
of an imaging ring and an inner tube. and. moreover, it is hard to produce defects, like an inner tube becomes 
thin meat to a degree very much etc. in it on the occasion of the manufacture. On the occasion of junction to an 
imaging ring and an inner tube, adhesives etc. are not necessarily needed. 

[0030] . 

[Embodiment of the Invention] Hereafter, this invention is explained based on the embodiment shown in Drawings. 
: The balloon catheter 2 concerning this embodiment shown in drawing 1 is used for methods, such as an 
\ extended way of blood vessels, such as percutaneous transluminal coronary angioplasty (PTCA) and the limbs. 
\ an extended way of a top ureter, and a renal vasodilatation way, for example, and it is used in order to extend 
i the narrow segment formed in a blood vessel or the other abdominal cavities. The following explanation explains 
\ as an example the case where the balloon catheter 2 of this embodiment is used for PTCA. 
i [0031]The balloon catheter 2 for extension of this embodiment is the so-called balloon catheter of a monorail 
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method. 

It has the balloon part 4. the outer tube 6 as a catheter tube, the inner tube 1 2, and the connector 8. 

[0032]The balloon part 4 shown in drawing 1 and drawing 4. has the cylindrical section 4a which has a bigger 
outer diameter than the outer diameter of the outer tube 6 in the state where it swelled. The tapered shape 
reducing parts 4b and 4c which follow the both ends of the cylindrical section 4a at it and the proximal edge 
seal part 5 and the distal end seal part 7 which follow them, respectively are fabricated to one. The proximal 
edge seal part 5 has an outer diameter smaller than the cylindrical section 4a so that it may be connected to the 
distal end peripheral part of the outer tube 6. The distal end seal part 7 has an outer diameter smaller than the 
proximal edge seal part 5 so that it may be connected to the distal end peripheral part of the inner tube 12. 
[0033]Although the thickness in particular of the balloon part 4 is not limited, it is 30-150 micrometers 
preferably 15-300 micrometers. As long as the cylindrical section 4a of the balloon part 4 is cylindrical, it may 
not be limited in particular but a cylinder or the shape of a multiple cartridge may have as it. The outer diameter 
of the balloon part 4 at the time of extension is determined by factors, such as an Inside diameter of a blood 
vessel, and Is usually 3-7 mm preferably about 1.5-10.0 mm. Although the shaft-orientations length of the 
cylindrical section 4a in this balloon part 4 is determined by factors, such as a size of an intravascular narrow 
segment and is not limited in particular, it is 20-40 mm preferably 15-50 mm. The balloon part 4 before 
extending is folded up around the inner tube 1 2. and is twisted, and the outer diameter is small as much as 
possible. 

[0034]As for the construction material which constitutes the balloon part 4. it is preferred that it is the 
construction material which has a certain amount of flexibility. For example, polyethylene, polyethylene 
terephthalate. polypropylene. The copolymer of ethylene, such as ethylene propylene rubber, and other alpha 
olefins. An ethylene-vinylacetate copolymer, polyvinyl chloride (PVC), the constructed type ethylene- 
vinylacetate copolymer of a bridge. Polyurethane. polyamide. a polyamide elastomer, polyimide, a polyimide 
elastomer, silicone rubber, crude rubber, etc. can be used, and they are polyethylene, polyethylene terephthalate. 
and polyamide preferably. By introducing a fluid into an inside, the balloon part 4 comprises construction material 
and thickness more flexible than the tubes 6 and 12 so that it can swell or fade. 

[0035]the 1st joining section 5a joined by the proximal edge seal part 5 of the balloon part 4 overiapping with the 
distal end of the outer tube 6 as shown in drayying 4, and this 1st joining section 5a — abbreviated it has a 
part for the 1st non-connecting part 5b that does not overiap with the distal end of the outer tube 6 with the 
same outer diameter, having joined the 1st joining section 5a to the distal end periphery of the outer tube 6 by 
thermal melting arrival, adhesion, or other means ~ the outer tube 6 — 10 [ lumen / 1st ] is open for free 
passage with the space for internal extension of the balloon part 4. The distal end seal part 7 of the balloon part 
4 is joined by thermal melting arrival, adhesion, or other means to the distal end periphery of the inner tube 14. 
and the space for internal extension of the balloon part 4 is sealed to the exterior except 1st lumen 10. It is a 
passage for [ of the outer tube 6 ] 10 sending the 1st lumen of a fluid into the internal growth space of the 
balloon part 4. and making the balloon part 4 extend, or sampling a fluid from the growth space of the balloon 
part 4, and shrinking the balloon part 4, 

[0036]According to this embodiment in the proximal edge seal part 5 of the balloon part 4, the ratio (La:Lb) of 
shaft-orientations length La of the 1st joining section 5a and the shaft-orientations length Lb for the 1st non- 
connecting part 5b is in the range of 1:2-1:5 preferably in 1:1-1:10. and a pan. Shaft-orientations length La of 
the 1st joining section 5a is 2-5 mm preferably. The shaft-orientations length Lb for the 1st non-connecting part 
5b is 15-20 mm preferably. It is in the tendency for junction to become insufficient if shaft-orientations length 
La of the 1st joining section 5a is too short, and when too long, the length of areas of overlap becomes long and 
it is in the tendency for the pliability in the portion to fall. It is in the tendency to have the same inconvenience 
as the conventional balloon catheter when the shaft-orientations length Lb for the 1 st non-connecting part 5b is 
too short, and when too long, it is in the tendency for the intensity of the balloon part 4 to fall. The overall length 
Lc of the proximal edge seal part 5 is 1 7-25 mm preferably. 

[0037]As shown in drawing 4. as for the growth space [ of the balloon part 4 ]. and distal end side of the outer 
tube 6, the 1st lumen of the inner tube 12 is extended to shaft orientations in the shape of the same axle in the 
inside of 10, and has the so-called catheter tube structure of coaxial structure. The periphery of the inner tube 
12 located in the inside of the balloon part 4 is equipped with the imaging ring 15 of the couple, and when 
inserting the balloon catheter 2 in the living body, imaging is possible about the position of the imaging ring 15 
through a living body's exterior to X-rays etc. Metal, such as gold, platinum, and tungsten, is illustrated as 
construction material of the imaging r'mg 15. 

t0038]The shaft-orientations length Lr of each imaging ring 15 is 1-1.2 mm still more preferably 0.5-2 mnn 
preferably. The distal end of the imaging ring 1 5 arranged at the distal end side of the balloon catheter 2 is 

http://www4.ipdl.inpitgo.jp/cgi-bin/tran.web.cgi.eiie?atw_u=http%3A%2F%2Fwww4.ipdl.inpitgojp%2... 2010/09/17 



JP.2002-291900.A [OPERATION] 3/10^ V 

located in the position corresponding to intersection 4ac of the cylindrical section 4a and the tapered shape 
reducing part 4c in the balloon part 4. The proximal edge of the imaging ring 15 arranged at the proximal edge 
side of the balloon catheter 2 is located in the position corresponding to intersection 4ab of the cylindrical 
section 4a and the tapered shape reducing part 4b in the balloon part 4. 

[0039]That is. the distance Ls from the distal end of the imaging ring 1 5 by the side of a distal end to the 
proximal edge of the imaging ring 15 by the side of a proximal edge corresponds to the length of the cylindncal 
section 4a. Therefore, the position of the cylindrical section 4a in the balloon part 4 can be correctly grasped by 
detecting the position of the imaging ring 15 of a couple through X-rays etc. This cylindrical section 4a is a 
portion which contributes to extension of the narrow segment produced in the blood vessel etc. These imaging 
rings 15 are being embedded and fixed to the periphery of the inner tube 12 as shown in drawing 6. The 
embedding fixing method is mentioned later. u ♦ i 

[0040] As shown in drawing 5. the tip taper part 7a to which an outer diameter becomes thin towards the distal 
end periphery of the inner tube 12 is formed In the tip part of the distal end seal part 7 of the balloon part 4. The 
distal end of the inner tube 12 has projected to the pan of the tip taper part 7a in shaft orientations at the distal 

end side. .... < « u 4.u 

As a result, a part for the 2nd non-connecting part 12b that is not joined to the 2nd joined part 12a to which the 
distal end seal part 7 of the balloon part 4 is joined is formed in the distal end periphery of the inner tube 12. 

[0041] According to this embodiment, in the distal end seal part 7 of the balloon part 4. the ratio (Ld:Le) of the 
shaft-orientations length Ld of the 2nd joining section 12a and the shaft-orientations length Le for the 2nd non 
connecting part 12b is in the range of 1.5:1-3:1 preferably in 1:2-4:1. and a pan. The shaft-orientations length Ld 
of the 2nd joining section 12a is 1.5-3 mm preferably. The shaft-orientations length Le for the 2nd non- 
connecting part 12b is 0.5-1.5 mm preferably. It is in the tendency for junction to become insufficient if the 
shaft-orientations length Ld of the 2nd joining section 12a is too short, and when too long, the length of a joinmg 
section becomes long and it is in the tendency for the pliability in the portion to fall. It is in the tendency to have 
the same inconvenience as the conventional balloon catheter when the shaft-orientations length Le for the 2nd 
non-connecting part 12b is too short, and when too long, it is the futility of material, and it is in the tendency 
which becomes the obstacle of a therapy. The 2nd joining section 12a and the total length Lf for the 2nd non- 
connecting part 12b are 3.5-5.5 mm preferably. In this embodiment, the taper part 12c which also becomes a 
distal end periphery of the inner tube 1 2 with a taper is formed. 

[0042]14 [ lumen / 2nd ] is formed in the inside of the inner tube 12. and the opening of the distal end opening 
20 is carried out to it by the distal end side rather than the distal end seal part 7 of the balloon part 4. As shown 
in drawing 1 and drawing 2, the proximal edge opening 22 of the inner tube 12 penetrates the breakthrough 21 of 
a tube wail located in the middle of the longitudinal direction of the outer tube 6, and is carrying out the opening 
outside. The periphery of the proximal edge opening 22 of the inner tube 12 and the periphery of the 
breakthrough 21 of the tube wall of the outer tube 6 are airtightly joined by the thermal melting arrival method. 
Although the shape in particular of the proximal edge opening 22 of the inner tube 12 is not limited but can take 
various shape, such as circular and an ellipse form, it is elliptical [ which cut the open end of the inner tube 12 
aslant ] in this embodiment The 2nd lumen turns into a lumen for guidewire insertion which the guidewire 42 
shown in drawing 4 for 14 to guide [ of the inner tube 12 ] the balloon catheter 2 into the abdominal cavity 
inserts in. The guidewire 42 is 0.25-0.6 mm still more preferably 0.1-1 mm preferably, although it constitutes, for 
example from single track or stranded wires, such as stainless steel, copper, a copper alloy, titanium, and a 
titanium alloy, and the outer diameter in particular is hot limited. 

[0043]In this embodiment, the outer tube 6 The 1st outer tube member 6a of a circular section. It has the 2nd 
outer tube member 6b of the irregular shape cross joined to the proximal end part of the 1st outer tube member 
6a concerned, and the proximal edge opening 22 of the inner tube 12 penetrates the tube wall located in the 
middle of the longitudinal direction of the 1st outer tube member 6a. and is can-ying out the opening outside. 
Although the shaft-orientations length L2 in particular of the 1st outer tube 6a is not limited, it is 200-300 mm 
still more preferably 100-400 mm preferably. 

[0044]Although the 1st outer tube member 6a may comprise the same construction material as the balloon part 
4. for example. It is preferred to comprise construction material which has flexibility, and For example, 
polyethylene. Polyethylene terephthalate, polypropylene, ethylene propylene rubber. An ethylene-vinylacetate 
copolymer, polyvinyl chloride (PVC). the constructed type ethylene-vinylacetate copolymer of a bridge, 
Polyurethane. polyamide. a polyamide elastomer, polyimide, a polyimide elastomer, silicone rubber, crude rubber, 
etc. can be used, and it comprises polyethylene, polyamide. and polyimide preferably. 

[0045]As an elastic synthetic resin which constitutes the 1 st outer tube member 6a, that whose JIS hardness, 
such as polyurethane. polyamide, polyimide. and polyethylene, is about 50A-90A preferably can be used. 
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[0046]Although the inner tube 1 2 can be constituted from soft synthetic resin of the same construction material 
as the 1st outer tube 6a, a hard synthetic resin may constitute it from the 1st outer tube 6a. As for the position, 
as for. the proximal edge opening 22 of the inner tube 12 carries out an opening to the outside of the 1st outer 
tube member 6a. it is preferred that it is a position of the distal end of the 1st outer tube member 6a to the 
length LI. and the length LI is 200-300 mm still more preferably 150-350 mm preferably. Although the outer 
diameter in particular of the 1 st outer tube member 6a is not limited, it is 0.5--1 mm still more preferably 0.5-5 
mm preferably. Although the thickness in particular of the 1st outer tube member 6a is not limited, it is 0.1-0.2 
mm still more preferably 0.05-0.5 mm preferably. 

[0047]Although the outer diameter of the inner tube 12 is determined that a crevice is formed and is not limited 
in particular between the 1st outer tube members 6a. it is 0.3-0.8 mm still more preferably 0.3-3 mm preferably. 
Especially if the inside diameter of the inner tube 12 is a path which can insert in the guidewire 42, it will not be 
limited, for example, it is 0.25-0.6 mm preferably 0.15-1.0 mm. 

[0048]Although the 2nd outer tube member 6b may be constituted from same construction material as the 1 st 
outer tube member 6a, constituting from other construction material is preferred. For example, it is preferred to 
constitute the 1st outer tube member 6a from the 2nd outer tube member 6b with an elastic synthetic resin. 
[0049]As an elastic synthetic resin which constitutes the 1 st outer tube member 6a. That whose JIS hardness, 
such as polyurethane, polyamide, polyimide. and polyethylene, is about 50A-90A preferably can be used, As a 
hard synthetic resin which constitutes the 2nd outer tube member 6b. JIS hardness, such as polyurethane. 
polyamide. polyimide. and polyethylene, can use the thing of 50D-75D. 

[0050] As shown in dravying ? (B), in this embodiment the cross section contour shape of the 2nd outer tube 
member 6b, The maximum sectional width xm of the catheter tube of an X axial direction vertical to a Y-axIs in 
the section of the outer tube member 6b which has elliptical [ long and slender ] in Y shaft orientations, a ratio 
(xm/ym) with the maximum sectional width ym of Y shaft orientations is in the range of 0.8-0.1 ~ the 3rd of 
section semicircular shapes — lumen 24 and a round cross section — the 4th lumen, along said Y shaft 
orientations. 26 dissociates and is formed. 

[0051]The 3rd lumen, the cross sectional area of the semicircular shapes of 24 should just be cross sectional 
area sufficient in order that the pressure fluid for balloon extension may circulate, and although it is not limited 
in particular, it is 0.08-0.20-mm^ preferably. The 4th lumen, the circular cross sectional area of 26 should just be 
area sufficient since the reinforcing rod 28 is inserted in an inside, and although it is not limited in particular, it is 
0.1-0.2-mm^ preferably [ it is desirable and ] to 0.05-0.5-mm^ and a pan. 

[0052]As for the maximum sectional width ym of Y shaft orientations, in this embodiment, about 0.6-1.2 mm is 
preferred in the section of the 2nd outer tube member 6b. Since the distal end of the 2nd outer tube member 6b 
is joined to the proximal edge of the 1st outer tube member 6a of a round cross section, the lateral cross 
sectional shape of the joined part 9 neighborhood. In order to make it in agreement with circular section shape 
with the 1st outer tube member 6a, it is considered as sectional shape which changes from an irregular shape 
cross to a circular section gradually towards the joined part 9. 

[0053]the 3rd formed along with the longitudinal direction of this 2nd outer tube member 6b — lumen 24 — the 
1st outer tube member 6a — the 1st lumen is open for free passage with 10, it lets these pass, and a fluid is 
taken in and out of the space for extension of the balloon part 4. It is a lumen for 26 to insert [ of the 2nd outer 
tube 6b ] the 4th lumen of the reinforcing rod 28. 

the 1st outer tube member 6a — although 10 [ lumen / 1st ] is open for free passage, the proximal edge of this 
lumen 26 is closed in the portion of the connector 8, and receipts and payments of a fluid are not performed 
The proximal end part of the 2nd outer tube member 6b is connected with the connector 8, and the port of the 
2nd outer tube 6b which is open for free passage to 24 the 3rd lumen is formed in it. The port is a portion which 
goes a pressure fluid in and out. 
The 4th lumen is open for free passage to 26. 

[0054]The reinforcing rod 28 shown in drawing 1, drawing 2 (A) - drawing 2 (0). and drawing 3, the 2nd outer 
tube member 6b — the overall length was covered and it was inserted in the inside of 26. and the distal end 
overcame the joined part 9 with the 1st outer tube member 6a. and the 4th lumen is sticking out of it in 1st 
lumen 10 of the 1st outer tube member 6a. The proximal end part of the reinforcing rod 28 is a round cross 
section. 

It becomes thin to tapered shape towards the middle to the distal end side, and further, the sectional shape is 
changing gradually in the distal end so that it may grow into section flat plate shape. 

The distal end 28a of the section plate-like reinforcing rod 28. As shown in drawing 1 and drawing 4. it extends 
to the position which also overcame slightly (preferably L about 3= 1-10 cm) the proximal edge opening 22 of the 
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inner tube 12, and the distal end 2a is not being fixed to the wall of the 1st outer tube member 6a. 
[0055]this embodiment ~ the proximal end part of the reinforcing rod 28 — the 2nd outer tube member 6b — it 
is continued and inserted in an overall length and is being fixed to the inside of 26 by the 4th lumen of the wall 
[ the 4th lumen of ] of 26 with adhesives in the range of the predetermined length L5 from the proximal edge, 
namely, — while the 4th lumen of the reinforcing rod 28 is not being fixed to the wall of 26 by the distal end side 
at this embodiment from the position of the tube joined part 9 to the predetermined length L4 ~ the 1st outer 
tube member 6a — it is not being fixed to the wall of 10 by the 1st lumen. Although the predetermined length L4 
and L5 in particular is not limited, it is L4=50-150mm preferably. 
It is L5= 1000- 15000mm preferably. 

[00563Although the maximum outer diameter of the reinforcing rod 28 is determined possible [ the 4th lumen of 
the insertion to the inside of 26 ] for the 2nd outer tube member 6b and is not limited in particular, it is 0.3-0.6 
mm preferably. The reinforcing rod 28 consists of synthetic resins, such as metallic materials, such as stainless 
steel, copper, a copper alloy, titanium, and a titanium alloy, or polyimide, polyamide, and polyethylene 
terephthalate. 

[0057]Especially as a pressure fluid introduced in 1st lumen 10 through the port of the connector 8. although not 
limited. 50/50 mixed water solution of a radiopacity medium and a physiological saline, etc. are used, for example. 
It is for using radiation and imaging the position of the balloon part 4 and the outer tube 6 at the time of use of 
the balloon catheter 2. to include a radiopacity medium. Although the pressure in particular of the pressure fluid 
for swelling the balloon part 4 is not limited, it is about 4-18 atmospheres preferably 3-12 atmospheres in 
absolute pressure. 

[0058]It is preferred to have covered with this embodiment the covering material which comprises the 
hydrophilic polymer material which has lubricity in the periphery of the outer tube 6 which comprises the 1st 
outer tube member 6a and the 2nd outer tube member 6b by a damp or wet condition. By covering the periphery 
of the outer tube 6 with such covering material, reduction of the insertion resistance at the time of inserting the 
balloon catheter 2 in a blood vessel etc. can be aimed at. Although the periphery of the balloon 4 may also be 
covered with covering material, the balloon part 4 extends narrow segments, such as a blood vessel. 
When extending a narrow segment, it is not necessarily preferred that a balloon part is slippery to a narrow 
segment. 

So. the covering material which comprises hydrophilic polymer material has covered only the periphery of the 
outer tube 6 in this embodiment. 

[0059]As hydrophilic polymer material, there are a thing of a naturally-ocurring-poiymers system and a thing of a 
synthetic macromolecule system. As a thing of a naturally-ocurring-polymers system, a starch system, a 
cellulose type, a tannin NIGUNIN system, a polysaccharide system, a protein system, etc. are illustrated. As a 
thing of a synthetic macromolecule system, a PVA system, a polyethylene oxide system. An acrylic acid series, a 
maleic anhydride system, a phthalate system, water soluble polyester, ketone aldehyde resin, an acrylamide 
(meta) system, a vinyl heterocycle system, a polyamine system, a poly electrolyte, a water-soluble nylon system, 
an acrylic acid glycidyl acrylate system, etc. are illustrated. 

[0060]Also in these, as hydrophilic polymer material which can be conveniently used as covering material of the 
outer tube 6. Especially A cellulose type polymeric material (for example, hydroxypropylcellulose). A polyethylene 
oxide system polymeric material (for example, polyethylene glycol). A maleic anhydride system polymeric material 
(for example, a maleic anhydride copolymer like a methyl vinyl ether maleic anhydride copolymer), Since a low 
coefficient of friction is obtained by being stabilized, an acrylamide. system polymeric material (for example, 
polydimethyl acrylamide). water-soluble nylon (for example. AQ-nylon P-70 by Toray Industries, Inc.). or those 
derivatives are preferred. 

[0061]Next. the manufacturing method of the balloon catheter 2 concerning this embodiment is explained. First, 
the balloon part 4 shown in drawing 4 is formed. The balloon part 4 may be fabricated by the dipping method 
which dips the mandrel for balloon membrane shaping into a solution, and fabricates it. and may be fabricated by 
blow molding. 

[0062]Especially as thermoplastics in the solution used for a dipping method, although not limited, VCM/PVC 
system resin, urethane system resin, amide system resin, olefin system resin, imide system resin, etc. can be 
illustrated, for example. Also in it. urethane system resin excellent in the bending-fatigue-resistance 
: characteristic is preferred. 

i [0063]As a solvent which makes thermoplastics plasticize, a tetrahydrofuran (THF). methyl ethyl ketone (MEK). 
I etc. are suitable to VCM/PVC system resin, and THF. MEK. dimethylacetamide, dimethyl sulfoxide, etc. are 

suitable to urethane system resin. The solution solvent of thermoplastics is the solution which dissolved the 
j above-mentioned thermoplastics with the solvent. 
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For example, when using THF as a solvent, using polyurethane as thermoplastics, it is preferred that 
polyurethane uses the solution contained five to 20% of the weight 

The viscosity of this solvent solution is preferably adjusted to 1000 - 5000cp beforehand 100 to 10000 op. Thus, 
in the distal end of the fabricated balloon part 4. As shown in drawing 4. the tapered shape reducing part 4c and 
the distal end seal part 7 which change with a taper are fabricated by one. and as shown in drawing 4 in the 
proximal edge of the balloon part 4. a taper, the tapered shape reducing part 4b which changes, and the proximal 
edge seal part 5 are fabricated by one. 

[0064]Next. the 1st joining section 5a in the proximal edge seal part 5 of the balloon part 4 is joined to the distal 
end periphery of the 1st outer tube member 6a. On the occasion of the junction, a mandrel is inserted into the 
distal end of the 1st outer tube member 6a. 

Then, the 1st joining section 5a in the proximal edge seal part 5 of the balloon part 4 is overlapped on the 
periphery of the distal end of the member 6a. 

And the distal end of the 1st outer tube member 6a is made to carry out thermal melting arrival of the 1st joining 
section 5a by covering the periphery of the 1st joining section 5a with a heat-resistant film, and heating the 
heat-resistant film with a metallic mold etc. although cooking temperature in particular is not limited — desirable 
— 100-300degreeO — it is 1 50-250degreeC especially preferably. 

[0065]As a heat-resistant film, a fluorocarbon resin tube is used, for example, and the shaft-orientations length 
has a long time more preferred than the 1st joining section 5a. for example, is about 20 mm. Slitting about 3 mm 
in length may be formed in the axial end of a tube. It is for making a heat-resistant film easy to remove after 
thermal melting arrival. 

[0066]Then, as shown in the tube wall of the shaft-orientations prescribed position of the 1st outer tube 
member 6a at drawing 4. the breakthrough 21 which is a grade through which the inner tube 12 passes is formed. 

[0067]Next. the inner tube 12 equipped with the imaging ring 15 is prepared. By this embodiment, in order to 
equip the inner tube 12 with the imaging ring 15, as first shown in drayyipg 7. the position which is [ prescribed 
distance Lt ] separated from the distal end of the inner tube 12 is held with a finger etc. via the non skid sheet 
50, and pliers etc. pull the distal end of the inner tube 12 to an arrow direction. As a result, some outer 
diameters of the inner tube 12 of the range of the prescribed distance Lt become small. A rubber sheet is used 
as the non skid sheet 50. As the prescribed distance Lt, it is 3-10 mm, for example. 

[0068] Next, the portion pinched with pliers etc. is deleted with a razor etc.. the mandrel for shape restoration is 
inserted in the distal end of the inner tube 12. and the portion of the inner tube which changed flatly is returned 
to a round cross section. Then, the mandrel for shape restoration is drawn out and the mandrel 54 for drawing 
processing shown in dravying 8 is instead inserted into the distal end of the inner tube 12. In the state, the distal 
end of the inner tube 12 is drawn out to the circular hole of the die 52 for drawing processing, through, the pliers 
56. etc. draw out the distal end of the inner tube 12. and it is processed. The die 52 is heated, for example at 
40-80 **. 

[0069]As a result, the diameter of the outer diameter of the inner tube 12 is reduced from the original outer 
diameter Dl. and the diameter reduction part 58 of the outer diameter D2 is formed. The inside diameter of the 
diameter reduction part 58 in the inner tube 12 maintains the inside diameter of the original inner tube 12 for the 
mandrel 54. As for the outer diameter D2 of the diameter reduction part 58 shown in drawing 8. it is prefen-ed 
that it is D2/D 1=0.8-0.95 to the original outer diameter Dl. As for the thickness T2 of the diameter reduction 
part 58, it is preferred that T2/T1 becomes the relation between 0.6-0.9 to the original thickness Tl of the inner 
tube 1 2 shown in drawing 9. 

[0070]As for the outer diameter D2 of the diameter reduction part 58. it is preferred that it is an inside diameter 
of the imaging ring 15 and below equivalent. It is for making the periphery of the diameter reduction part 58 
equipped with the mandrel 54 equip with the imaging ring 15 easily, as shown in drawing 9. According to this 
embodiment, while is arranged at the proximal edge side, the imaging ring 15 is attached to the position of the 
level difference part which moves from the original outer diameter of the inner tube 12 to the diameter reduction 
part 58. and the imaging ring 15 of another side is attached to the position of the prescribed distance Ls shown 
in drawing 4 from the imaging ring 15. 

[0071]In the state, the diameter reduction part 58 in the inner tube 12 is heated with prescribed temperature. As 
for the prescribed temperature, it is preferred that there is about 7-1 5 ** about 5-20 ** in the range by the 
side of low temperature preferably from the melting point of the synthetic resin which constitutes the inner tube 
1 2. For example, as for cooking temperature, when the inner tube 12 comprises polyethylene, it is preferred that 
1 it is 1 20**5 **. 

\ [0072]As a result of heating the diameter reduction part 58 in the inner tube 12. as shown in drawing 6. the 
1 outer diameter of the diameter reduction part 58 can revert, and the imaging ring 1 5 can be fixed to the 
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prescribed position of the inner tube 12. It becomes same the outer diameter Dl of the original inner tube 12 
and omitting the outer diameter D4 of the inner tube 12 after restoration. For example, the diameter reduction 
part 58 can be restored so that D4/D1 may become the range of 0.9-1. 

[00733The ratios D4/D5 of the outer diameter D4 of the inner tube after the restoration to the outer diameter 
D5 of the imaging ring 15 are 0.7-1 preferably. The ratios D4/D3 of the outer diameter D4 of the inner tube 12 
after the restoration to the inside diameter D3 of the imaging ring 15 are 1-1.2 preferably. 
[0074]Thus, after manufacturing the inner tube 12 in which the prescribed position of the distal end of the inner 
tube 12 was equipped with the imaging ring 15 of the couple, the inside of the balloon part 4 which shows 
drawing 4 the inner tube 12 as follows is equipped. 

[0075]First it unifies through a wireHike mandrel in the lumen of the inner tube 12. The distal end of through and 
the inner tube 12 is made for the inner tube 12 in which the mandrel was unified to project from the distal end 
seal part 7 of the balloon part 4 in the inner lumen of the breakthrough 21 to the 1st outer tube member 6a. and 
each imaging ring 15 is located in intersection 4ab and 4ac of the balloon part 4. Before and after that, the tube 
for heat sealing is located at the periphery of the 1st outer tube member 6a. 

[00763Then. the mandrel for heat sealing is inserted in an inside from the proximal end part of the 1st outer tube 
member 6a. the tip part of a mandrel is located near the breakthrough 21, and crushing of the 1st outer tube 6a 
near the breakthrough 21 is prevented. The base end of a mandrel is the same in the inside diameter of the 1st 
outer tube member 6a, and abbreviation, or it has an outer diameter not more than it, and the shaft-orientations 
crevice is formed in the tip part so that the periphery of the inner tube 12 may be received. Next, the tube for 
heat sealing is moved to shaft orientations on the periphery of the 1st outer tube member 6a, and the tube for 
heat sealing covers in one the periphery of the 1st outer tube 6a near the breakthrough 21, and the outside of 
the inner tube 12 which jumps out of the breakthrough 21. Then, using a heat-sealing public-funds type, press 
heating is carried out from the outside of the tube for heat sealing, and thermal melting arrival of the hole edge 
of the breakthrough 21 and the outside tube wall of the inner tube 12 is carried out. although cooking 
temperature in particular is not limited — desirable ~ 1 00-300degreeC ~ it is 1 50-250degreeG especially 
preferably. 

[0077]Then, a mandrel is taken out and the tube for heat sealing is removed Then, it leaves the heat sealed part 
of the outside tube wall of the inner tube 12 and the common-law marriage of the breakthrough 21 by which it is 
as thermal melting commencement of work, and thermal melting arrival was carried out. and a cutter etc. cut and 
remove the garbage of the inner tube 12 located outside from the heat sealed part concerned. As a result, the 
proximal edge opening 22 of the inner tube 12 carries out an opening to the outside of the tube wall of the 1st 
outer tube member 6a, and is formed. The proximal edge opening 22 serves as an approximately elliptical in this 
example. 

[0078]Before and after being these processes, simultaneously, to the distal end seal part 7 of the balloon part 4, 
thermal melting arrival of the distal end of the inner tube 12 is carried out by the same heat seal method, and it 
is processed so that the tip taper part 7a may be formed. Details are shown below. 

[0079]First, as shown in dravying 10, the distal end of the inner tube 12 is inserted in the inside of the distal end 
seal part 7 of the balloon part 4, and the mandrel 40 is inserted in the inside of through and the inner tube 12 
from the distal end. Then, the periphery of the distal end seal part 7 of the balloon part 4 is covered with the 
heat-resistant film 41 by the position corresponding to the 2nd joining section 1 2a of the inner tube 1 2, and the 
heat-resistant film 41 is heated with the metallic mold 43. As a result, in the fuse section 44 corresponding to 
the shaft-orientations length of the heat-resistant film 41. thermal melting arrival of the distal end seal part 7 of 
the balloon part 4 is carried out to the periphery of the inner tube 1 2. At the time of thermal melting arrival, the 
balloon 4 is wound around the surroundings of the inner tube 1 2. and is folded up. and the periphery is protected 
by a protective tubing etc, A heat-resistant fluorocarbon resin tube is used as a protective tubing. 
[0080]the thermal melting arrival in the proximal edge seal part 5 of the balloon part 4 although the cooking 
temperature in particular at the time of thermal melting arrival is not limited — the same — desirable 100- 
300degreeC — it is 150-250degreeC especially preferably. As the heat-resistant film 41, a fluorocarbon resin 
tube is used, for example and slitting about 3 mm in length may be formed in the axial end of a tube. It is for 
making the heat-resistant film 41 easy to remove after thermal melting arrival. 

[008l]In the fuse section 44. after the distal end seal part 7 removes the metallic mold 43. removes the heat- 
resistant film 41 and removes the mandrel 40 after thermal melting arrival on the periphery of the inner tube 12. 
the garbage 7b by the side of the tip in the distal end seal part 7 is removed. Since the non-fused part 46 is 
formed in the distal end side of the fuse section 44 in the distal end seal part 7 when removing the garbage 7b, it 
is easily removable with a cutter etc. Then, the tip tapered surface 7a of the distal end seal part 7 is forced on 
the surface of revolution of the rotation disks for polish, for example, and polishing work is carried out so that 
the smooth tip taper part 7a may be formed. Then, as shown in drawing 5, the distal end of the inner tube 1 2 is 
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cut to the predetermined length Lf. chamfering work of the cutting plane is carried out. and the tapered surface 
1 2c is formed. 

[0082]Then, the distal end of the 2nd outer tube part 6b is joined to the proximal end part of the 1st outer tube 
member 6a. On the occasion of the junction, first, the tube for heat sealing is put on the periphery of the 2nd 
outer tube member 6b, and the distal end of the 2nd outer tube member 6b is stuffed into it in the lumen of the 
proximal end part of the 1st outer tube 6a. then, the 2nd outer tube member 6b — a mandrel is inserted in the 
inside of 24 along shaft orientations, and the 3rd lumen of the tip is made to project to the inside of the 1st 
outer tube member 6a You make it located in the order or coincidence to lower [ of the proximal edge opening 
22 of the 2nd outer tube member 6b which inserts the 4th lumen of the reinforcing rod 28 in the inside of 26 
along shaft orientations, and has formed the tip part in the periphery of the 1st outer tube member 6a ]. 
[0083]Then. the tube for heat sealing is moved to shaft orientations, the joined part 9 of the 1st outer tube 
member 6a and the 2nd outer tube member 6b is covered by this tube for heat sealing^ and thermal melting 
arrival is performed on the heat-sealing conditions mentioned above and the same heat-sealing conditions using 
a metallic mold. 

[0084]Then. the tube for heat sealing is removed, and a mandrel is removed and the connector 8 shown in 
drawing 1 is joined to the proximal end part of the 2nd outer tube member 6b by thermal melting arrival or other 
means. Then, the covering material which comprises the hydrophilic polymer material which has lubricity in the 
peripheral face of the outer tube 6 by a damp or wet condition is covered if needed, and the balloon catheter 2 
shown in dravying i is obtained 

[0085]Next how to perform a PTCA therapy is explained using the balloon catheter 2 of the embodiment shown 
in dravying. 1. First, the air in the balloon catheter 2 is removed as much as possible. Then, suction and injection 
means, such as a syringe, are attached to the port of the connector 8. fluids, such as a blood contrast medium 
(for example, iodine content), are put in in a syringe, suction and pouring are repeated, and the 3rd lumen of the 
air in 24. and 1st lumen 10 and the balloon part 4 is replaced by a fluid. 

[0086]In order to insert the balloon catheter 2 into an arterial blood pipe, the guidewire for guide catheters (not 
shown) is first inserted into a blood vessel by Seldinger method etc. so that the tip may arrive to near the heart. 
Then, along with the guidewire for guide catheters, a guide catheter is inserted into an arterial blood pipe, and 
the tip is located in the coronary artery entrance of the heart which has a narrow segment. A narrow segment is 
formed, for example of a thrombus or arteriosclerosis. 

[0087]Next, only the guidewire for guide catheters is sampled, the guidewire for balloon catheters thinner than it 
is inserted along with a guide catheter, and the tip is inserted to the position which passes a narrow segment. 
[0088]Then. the distal end of a guidewire is inserted in the distance open end 20 of the balloon catheter 2 shown 
in drawing 1, and is pulled out from through and the proximal edge opening 22 in 1 st lumen 14. And where the 
baiioon part 4 is folded up. along with the guidewire 42. it lets the balloon catheter 2 pass in a guide catheter. 
And as shown in drawing 1 1. the balloon part 4 of the balloon catheter 2 is inserted to this side of the narrow 
segment 36 in the blood vessel 34. 

[0089]Then. the balloon part 4 by which the balloon catheter 2 was folded up is inserted between narrow 
segments along with a guidewire. Next, the balloon part 4 is correctly located in the center section of the narrow 
segment, observing the position of the balloon part 4 with an X-ray fluoroscope etc. By swelling the balloon part 
4 in the position, the narrow segment of a blood vessel can be extended and a good therapy can be performed. 
In order to swell the balloon part 4. the 3rd lumen is performed from the port of the connector 8 shown in 
drawing 1 24 and by letting 10 [ lumen / 1st ] pass and pouring in a fluid into the balloon part 4. 
[0090]Although this expansion time in particular is not limited, it is a for [ about 1 minute ] grade, for example. 
Then, a fluid is promptly drained from the balloon part 4. a balloon part is shrunk, and the blood flow by the side 
of the tip of the extended narrow segment is secured. It is necessary to perform extension of a narrow segment 
gradually, it inserts the balloon catheter 2 which has the balloon part 4 of a small outer diameter at first along 
with a guidewire, and exchanges it for the balloon catheter 2 with the balloon part 4 of a big outer diameter one 
by one so that a blood vessel may not be damaged. The balloon catheter 2 applied to this embodiment in that 
case. Since it is a balloon catheter of a monorail method, clearing work of a balloon catheter can be performed 
only by extending the proximal end part of the guidewire 42 at the outside-of-the-body side to the grade slightly 
longer than the portion equivalent to the length of the inner tube 12. 

[0091]ln the balloon catheter 2 concerning this embodiment the catheter tube structure of what is called coaxial 
structure which comprises the outer tube 6 and the inner tube 12 only in the distal end of the balloon catheter 2 
is adopted, and the lumen 14 of the inner tube 12 is used as a lumen for guidewire insertion. For this reason, as 
compared with the conventional balloon catheter (JP.S63-288167,A and JP,H2-307479,A) which has the so- 
called catheter tube of a double lumen, it is easy to make thin the outer diameter of the 1st outer tube member 
6a with the balloon catheter 2 concerning this embodiment. In the balloon catheter 2 concerning this 
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embodiment The proximal edge opening 22 of the inner tube 12 used as the proximal ^^'f.^'^^ 
guidewire The tube wall located in the middle of the longitudinal direction of the outer tube 6 .s penetrated and 
tCSng is carried out outside, and in the opening 22. it becomes the dual structure of the mner tube 12 and 
the outer tube 6. and has structure which cannot carry out a kink easily. ... ■ oo ti,« 

r0092lln the balloon catheter 2 furthermore applied to this embodiment. The proximal edge opening 22 of the 
nner tu^^^^^ used as the proximal edge side output port of the guidewire 42 It is not 

overall length of the catheter tube 2 and to make a level difference, and the tube wall located n the middle of 
S^e onSnal direction of the outer tube 6 is penetrated, and it is only carrying out the opening outside and 
rxc^^liie insertion characteristic of the balloon catheter 2. Since it is the structure which cannot carry out a 

kink easily, it excels also in the pushing characteristic of the balloon catheter 2. 

[0093]In this embodiment, as shown in drawing 2. since the reinforcing rod 28 is arranged from the opening 22 
Sborhood inside the 1 st outer tube member 6a by the side of a proximal edge, the pushing oharactenst.c of a 
Salfoon catheter improves further, and. The distal end side of a catheter tube becomes flexibly and the insertion 
characteristic within the abdominal cavities, such as a blood vessel which wound. ''^P'?^^^. J";^?-:. ^ ^. . 
r0094lFurthermore. by this embodiment, since the distal end 28a of the reinforcing rod 28 is not being fixed to 
rwan oTtSrist o Jer tube member 6a. Even when a branching portion inserts the balloon o^^^-^^l;-"^^ 
[ and ] thin blood vessels like a coronary artery, the distal end of the 1 st outer tube member 6a transforms^^^ 
flexibly corresponding to the crooked part of a blood vessel. This is considered because o^^nge free'V- 

without restricting the distal end of the 1st outer tube member 6a to the reinforcing rod 28. since the distal end 
28a of the reinforcing rod 28 is not being fixed to the wall of the 1st outer tube member 6a. 
[0095]By this embodiment, the proximal edge seal part 5 of the balloon part 4 has further ^^am « part f or the 1^^^ 
non-connecting part 5b that does not overiap with the 1st joining section Sajoined.to the distal end of the outer 
^ube part 6 by oveHapping. Although the amount of [ in the proximal edge seal part 5 of the balloon part 4 / 5b ] 
1st non-connecting part is a portion which hardly contributes to the curative effect by «'<t«"f '°" «^ t,*^^^^^^^ 
part 4. its pliability in the distal end of the balloon catheter 2 improves by providing the portion. The amount of 
[ 5b ] 1 st non-connecting part is a part of balloon part 4. 
It is because it is supple rather than the outer tube part 6. 

r0096]Therefore. even when a branching portion inserts the balloon catheter 2 of this embodiment in many 

and ] tWn Wood vessels like a coronary artery, the distal end of the balloon catheter 2 transforms rt flexibly 
corresponding to the crooked part of a blood vessel. That is. in the balloon catheter 2 of this embodiment, the 
insertion characteristic and the pushing characteristic of the balloon catheter 2 improve. 

0097]According to this embodiment, the tip taper part 7a to which an outer diameter becomes thm towards the 
disi end periphery of the inner tube 1 2 is formed in the distal end seal part 7 of the balloon part 4 jomed to the 
dlsJ^I end Sf the inner tube 12. And a part for the 2nd non-connecting part 12b to which the distal end seal part 
7 of the balloon part 4 is not joined is formed in the distal end periphery of the inner tube 12 
[0098]For this reason, as shown in drawing 1 1 . it is possible for the outer diameter of the d-^tal «nd of the 
balloon catheter 2 to become equal to the outer diameter of the inner tube 12. and to insert the distal end of the 
ba oon catheter 2 easily also to the narrow segment 36 of the blood vessel 34 which ^^l;^" ^^^^f^ °^ 

strangulation is intense especially. Therefore, the insertion characteristic of the balloon catheter 2 '"P'-°ves- 
[0099]Especially. by this embodiment, since the diameter reduction part 58 which makes the diameter of the^ 
outer diameter of the inner tube 12 of the predetermined length range including the position equipped with the 
imaging ring 15 reduce compulsorily. and has an inside diameter of the imaging ring 15 and an outer d'ameter 
Tebw equivalent is formed. The work which equips the diameter reduction part 58 of the inner tube 12 with the 
Imaging ring 15 is easy. The outer diameter of the diameter reduction part 58 is restored to near the origmal 
outer diameter by equipping the diameter reduction part 58 with the imaging ring 1 5 and heating after that. 
Therefore, as shown in drawing 6. the imaging ring 15 serves as structure embedded on the penphery of the 
inner tube 12. and is fixed to the prescribed position. . . u^^m^a 

t0100]Thus. the manufactured balloon catheter 2 serves as the structure where the imaging ring 15 is embedded 
on the periphery of the inner tube 1 2. and it is lost in the fixing point of the imaging ring 1 5 that the 'nnag.ng ring 
15 projects of ? too much from the periphery of the inner tube 12. As a result, it is m the state which folded up 
the balloon part 4 on the periphery of the inner tube 12. and it is possible to become possible to -"^ke the outer 
diameter small, and to insert the distal end of the balloon catheter 2 easily also to the narrow ^3 of the 
blood vessel which wound when the grade of strangulation is intense especially. Therefore, the insertion 
characteristic of the balloon catheter 2 improves. k^ii««« 
[0101]In the manufacturing method of the balloon catheter concerning this embodiment, boiling a balloon 
catheter comparatively ~ 2 ~ it can manufacture easily, and the bonding strength of the imaging ring 1 5 and 
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the inner tube 12 also comes out enough, and there is. and. moreover, it is hard to produce defects, like an inner 
tube becomes thin meat to a degree very much etc. on the occasion of the manufacture. On the occasion of 
junction to the imaging ring 15 and the inner tube 12. adhesives etc. are not necessarily needed. 
[0102]this invention is not limited to the embodiment mentioned above, within the limits of this invention, can be 
boiled variously and can be changed. For example, in the embodiment mentioned above, although the outer tube 
6 was constituted from the 1 st outer tube member 6a and the 2nd outer tube member 6b. it is also possible to 
constitute the outer tube 6 from this invention by the single tube which follows shaft orientations. The use of 
the balloon catheter concerning this invention is not limited to the use mentioned above. 

[0103]This invention can be applied not only to a balloon catheter but to the medical device in which the metal 
ring (it corresponds to the imaging ring 15 in the above-mentioned embodiment) used for the periphery of a tube 
as an electrode, a sensor, etc. is attached. As a medical device in which an electrode is attached to the 
periphery of a tube, an electrode catheter etc. are illustrated, for example. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] ... 4. r^w 

[Drawing 1]Drawing 1 is an entire configuration figure of the balloon catheter concerning one embodiment ot this 

invention. ^ . . ^ 1 • 

[Drawing 2]The sectional view which meets the IIB-IIB line shown in drawing 2 (A) drawing 1. the sectional view 
which meets the IIB-IIB line which shows drawing 1 drawing 2 (B). the sectional view which meets the IIC-IIC 
line which shows drawing 1 draw^ and drawing 2 (D) are sectional views which meet the DD-IID line 

shown in drawing_ 1 . 

[Drawing 3]Drawing 3 is a side view of the reinforcing rod shown in drawing . 1. 

[Prawing^ 4^^^^ important section drawing of longitudinal section of the balloon catheter shown in 

[Draw^^ an important section sectional view showing the details of the distal end of the balloon 

catheter shown in drawing 4. r . . • 4. 

[Dravying 6]Prawjng 6 is an important section sectional view showing the fitting structure of the imaging ring to 

the inner tube located in a balloon part. r u ■ • • ♦ 

[Drawing 7] Drawing .7 . is an important section side view showing the mounting arrangement of the imaging ring to 

an inner tube. . . x- * 

[Drawing Slprawing 8 is an important section sectional view showing the composition of a continuation ot 

[Draw^^ 9 is an important section sectional view showing the process of a continuation of drawing 8. 

[Dravying 10] P^^^^^ is an important section sectional view showing the joining process of the distal end seal 

part of a balloon part, and the distal end of an inner tube. 

[Drawing 11]D.rawing 11 is an important section sectional view showing the example of use of the balloon 
catheter shown in drawing 1 . 
[Description of Notations] 
2 — Balloon catheter 

4 — Balloon part 

4a — Cylindrical section 

4b, 4c — Tapered shape reducing part 

5 — Proximal edge seal part 
5a — The 1st joining section 

5b — A part for the 1 st non-connecting part 

7 — Distal end seal part 
7a — Tip taper part 

7b — Garbage 

6 — Outer tube 

6a — The 1 st outer tube member 
6b — The 2nd outer tube member 

8 — Connector 

10 — The 1 st lumen 

1 2 — Inner tube 

12a — The 2nd joining section 

12b — A part for the 2nd non-connecting part 

14 — The 2nd lumen 

15 — Imaging ring 

20 — Distal end opening 
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21 — Breakthrough 

22 — Proximal edge opening 
24 — The 3rd lumen 

26 — The 4th lumen 

28 — Reinforcing rod 

44 — Fuse section 

58 — Diameter reduction part 
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[0 0 2 2] «^$b<«. miffli^gmi^ MIErt^a- 

So 

[0 0 2 3] jiff L<ti. HufBrtf-a-7C0;l/-?<>'rt 
[0 0 2 4] 50 
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(om^ic^mvyif^mwtmmm^X'&?>o ^ 

[0 0 2 5] C(0<k^tLTSjg$n/'cE3Sg§m^ ^ 
[0 0 2 6] Sfc. *%WfC^5E3iS*Oi!!ji?5FaT' 

ct*^T'$. ^mvyyt^f-oL-rtm-^^mi'^ 

[0 0 2 7] ^W^lz%^^^Jl-ytJT~T)\/<DMt&1j 

mx'ii. 'MB'jy'^fii^m-^mm^ttsm^^m 

y^'<omm^iiiT<omm-om&^B^t^(o 
T% [^f-^-fmms^icmmy'i^^mt^mi}'^ 
n^x^^. ^mmmcmBvy'if^m^b. ^-o 

iafi-rsctlCcfcf). MfBffiligPiD^Sa. rim 
[0 0 2 8] c^0c};9^ctTilii^n/c/^';^-y;*r- 

TMt. '^%^)yft{^^=^3.-7mmcmThtt\^ 
y^'if^i-3.-7(D^m^h'&m^^m-^^tf)m 
^ s.h.rimx\ =imm>ht < <: fc^^^titc* 

[0 0 2 9] STc. *||?^tC^?./Vl/-y;?;r-T;KO 
SJfi:^teT'(i. *5?Wfc#§M';i/-yAT-x;l/;&, ]t 

[0030] 
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(PICA) . mm(0]k'&<DW:^Wu iSRStoiSi 

f;U2 ^ P T C A tffll/^S^^^t?!) t 

[00 3 1] :^mMBm<Dmm^vv-yi]7—Tjvz 

ommA a^WrSo MfcgP^M atDSWtcti. 

jl!«a5^)-4a<J:0*>/h^*n@^*-r5o «/c. 1 

[0 0 3 3] /^Jl-y^4(Dmii. IttCffi^^n^l^ 
1 5~3 0 0/inK ffSL<a3 0~l 5 0 /tint' 
/^/U->'gl?4<OK#;g)5^M ali. IS^T'^ntf. 

Bi'tCioTi^S^n. ji^l. 5-10. Ommg 30 

$fiL<{i, 3~7mmr'^§o CC»>'<;l/-yg|54 
lc43tt-Sfi4*a5$jMa©lll];^lplg^{i, jf(ltrt«?IS|5<0 

ti\ I5~5 0mm> »S b< « 2 Q~4 OmmT'fe 

[0 0 3 4] /Vb->g|54 ^tM-r§0@(i. 

f^VxtUy. f^Vx^VyrUy^U-h. ^U^n 40 
ei/y. x^\yy--/a\f\yyitm^Wm(Dxf-\yyt 
ma-t]y7'(yt<Dm'^t¥. x=}-]yy-mM\f:=. 

;^«l^f*^ d?'jfi{ke:i;i/ (pvc) , ?(gssx^u 

5f$L<{i, 4?yx^b>. d?Ux^byTU7^b- 
>fU75KT'fe?.o ''<;l/-ygi54(i. rtgptcgii^**^ 
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[0 0 3 5] 04K5^-rJ:7ti:, A)\/-yU4(D}i&.^ 
$n§^lS^gP^^5 at, (KD^lS^gP^^SatBS 
l>^l^fg^5J5bt^=&-rSo ^lli^SI5^5a 

y I 0AV^;v-yg|54<7)rta5a:5iffl?SPItlji-r5<fe9 

{c*oTV>-So /Vl/-yg|54(DSfe'Si*il:g!5^7a, 
^a-ri 4(Djifi4Sg|5^^1CJttTfiili«f/c(ig^S 
J5:if<D#gT'g^LT^0, ''^;l/-ySP4<DrtgPjK?iffl 
^r^tt, ^ 1 1 OWnm nSPKWLTffitif 

bX^^o nf-a-7"6«^ 1 I Ott, /VI'- 

ygP4(Drtgi5S£«SriKj^tl**jMOiA^> /VV-:/g|54 

[0 0 3 6] *|l)5i5Jg^T'ttx A;l/-ya54<D3fifi[ffllit 
±g|5$^5 CfeV^T, « 1 ^f-^SP^i- 5 a ©MD^IpIS? L a 
fc. ^l|^l^^gP5J-5b(D|ft:^(Rlft$Lbt(Olt (L 
a : Lb) *^ 1 : 1-1 : 1 0. ^<bicmb<l,i. 

1 : 2-1 : 50l6Wc^5o S Ij^^SiS^ 5 a ©Sti:^ 
iBjS^Laa, »$L<tt2~5mT'^5. $/c. ^1 
#^^gI5^ 5 b (0|fi73|p]S$ L b (i. !6Ff t < « 1 5 - 

2 0 mmT'^^o ^ 1 JS^SP^^ 5 a <7)liS:^|p]S$ L a m 

fc, mm^^<omti)m<rj:o. ^<omx'<D§mm'^ 
ysii4<D^mrrtm\^Kh^o ^*3> ififiiSi^it 

g|5»5(D^5Lc«, ji?Sb<{*l 7-2 SmT'fe^o 
[0 0 3 7] ia4tC/T^tJ;^t, rt^a-7l2{i, -'^ 

;i/-ygi5 4 (owM^misiiXfn'}-x-r6(om&mm 

wiz-T^yi O(^)rt^^|p|lifittii:lft:^[o]tc#o\ v^bf* 
;l/-ygi54(?)rtg|5tc{itH-ri)rtf-a-7l 2©i^^(i: 

-mm^vy'^fi 5m^Lx$>*). ^^iv-yij 
m^jiUX'T^Bv y? 1 5(oiaH^ii^*^oitifc%^Ti^ 

[0 0 3 8] ^n^^<fm^^)yf\ 5(7)ia?3iB]S$L 

rti, jif$L<{iO. 5~2iin. 2e)lC»tL<li, 1 
-1. 2infflT'$i5o /Vl^-V^r— f;l/2<D^fi«gil{C 

eHa^nsjg^'jy^^'i scDifiw. /N*;i/-ygi54»i: 

fctti)M1^gP»4 a tr-''^t«i8SgP5^ 4 c t05^1gP 
4 a cCmt^iitStcfiH-rSo $fc. /Vl/-yAr 
—f;l/2 (OjfifeiigiltES^nSji^'J 1 5©jfifi 
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[00 39] JSfiSMcOJg^ U y 1 5 Oil 

fiiffijb^ ^ jfi{4«iJOii^ «; > ^' 1 5 <D]&&m T'(OSgg| 

-mmv 1 5 (Ofii^xi^^ ifT'^tuts c t 

tJ:^. /'?;l/->g|54{cfett-5iI4^gl55i-4 aOfiS^IE 
[0 0 4 0] m5\C7nti:vic. /^>i-y^4<Dm&^ 

So Sfcx *<D$tSSr-/W»7 a(05P.K:jitS|gffiiJ£ 
yl/-Vg|54cr)3§f4!ligl*±gi5^7*^g^^^nS^2Jg^ffi 20 

1 2 a fc, m^ttix^^fi^'f^zm^m 1 2 b t*< 

[00 4 1] *||fflMlT'«. /^;l/-yg|54(Djifiai* 
±g|5^7tfcl,>T, ^2gf^SI5^1 2 a(D||!|7?[fllS?L 
d 1 2 1 2 b (7)fS7jlpJS$ L e fcOtb 

(Ld : L e) *\ 1 : 2-4 : K $?)t(!fSb< 
a, 1. 5:1-3: 1 (OlcEi(C$.^o ^2g^g^5^1 
2a©lill7?lR)S^Ld{i, »SL<til. S-SmmT'^ 
5, i/c, ^2|^S^g|5»l 2bc7)llll73[p)S$Leas 
»SL<tt0. 5-1. 5iiiniT'fe§o Ig2i$-&gl5^1 2 30 
a Ofil!73[n]S$ L d i:. 

m-^m 1 2 bo«i;5[p)fis L e A^®-rr§ i:> t^* 

VI/- y * r-T^l/ 1 |sl»i5: 5ffl|B]fc * 

(C4§<i[p)(CS?)o %:fo\ ^2}S^i55^M 2 ailS2^f 
jf^gP^l 2bt<D^Itfi2L ni. »$b<(i3. 5 
~5. 5mXh^o *IISiiJBS§T'{i> 
1 2(DJi(4W^«i:fe, 5fel|IBi:*Sr-''^gi5l 2 cm 40 

[0 0 4 2] rt^a-7l 2<^)rtSI5Kf*, S 2 ;!/-;><>' 
1 4!b<JgfietTfet)> ^(7)lf44SMPg|52 0(i, /VI/- 
ygp 4 (D)ifi*,^$*±a5^" 7 J: 0 1 JafeMT-f^lP t Tl/^ 
So 1 20ifiW/flPa')2 2{i, 01 fc<i:tJf 

iti>^a-7ig(Dim2 i«-Habr^i.gi?te:^inL 

J1.^a-7609^a-7il©M17L2 1 ©Jii^tfi. ^ 
UtT^fifetCiOmffitS^tTSSo F*9f-a-7l2<D 50 
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^a-n 2(^)^lP4Sgi5^$^li6K^»ltfcllRJ^^^T'fe 
So f'^f-a-^l 2<7)^2;l'-;<y 1 4 a, /VU-y;«j 

T-r;i/ 2 t igrtt s rci6o0 4 fCT>-r ^w" k 

So io^Y^^^AZ\t. rctAiiT.i-yi'T.m. 

m-^^. i-^y. ^'?y'h^ii.zmm.tz.\m*)m 

b<i,i. 0. l~lmm. ?e.{C»SL/<«0. 2 5- 
0. 6mmT*feSo 

[0 0 4 3] :^mmBmx'ii. n^a-^ea, 
8s©^i^i-^i-'7a5«6at, 

6 a OififiiSSPC Jt^^ n/cS?g»tDScD^ 2 ^1-^ a- 
7g|5*f6bi:^=gU ^^a.-7\2<Dmma^Z 
Zi)\ ^l^f^a-7SI5*t6aCDg#;^|n)©^fffCfe« 

•rs^a-rii^iSLTngPtcifiptTi/^So 

^a-ye a<Dfa73[plS?L 2«, IttCffi^^tl^V^ 
A\ {if$L<a 1 0 0-4 0 0mm, ^P»(Cjif$ t<(i 
2 0 0 — SOOmmT'feSo 

[0 0 4 4] ^m^a-7g|?tt6a«, Tct^tf/Vl/ 

-y^4tmmmnx'mi^^t\x&\^^ti\ rum^w 
i-SiWg-e«^$nsi:fcAW$u<, fct^tf^i^ux 

-jim^^^. .-}?UJg<bex;u (PVC) , ^^^x^ 
h\ .-H';75Kx7;^hT-, d^'j'r=h\ ^-kv-i'sk 

mL<ii. 4?';x^L/X .-K'JT^F, ^i^UfS 
KT'«^$nSo 

[0 0 4 5] ^mf-a-7gl5«6 a^^^-rS®;a<0 

K> d^'M^H, d?';xf-l/y:^t'(OJ I SSISA^SO 
A~9 0 AiejS<Dt©*ffll/'SCt*^T*tSo 
[0 0 4 6] rt^i-7l 2«, ^in^a-76 a t 

mmmn(Dmn^fS.mmxmfS.t^ c tm-^^ti^ 

^ in^a-7'6 a ctO t®a©^^<SfliT'«fi!tbTt 
rtf-a-71 2(Djfife«PSI52 2A^Sl^^a 
-ygpit 6 a cD^^iltr^^p-rSlitHfi, ^ l Jl-^a-:^ 
aJtt 6 a (0^4^*^5)1$ L 1 (DliBT'feS C i: AWi 
t<, fi^L 1«, jff$b<«l 50~3 50mm, t 
t<{i2 0 0~3 0 0mmT'^So S/i, ^1 
n^a-7g|5*t6 a<Dng«, nm^^nrj:\.^t>\ Iff 
$U<ao. 5-5mm, :^6(C{!f$ t<{iO. 5-1 

^^n*l/^/)\ mtiitO. 05-0. 5mm, 
lcj(f$U<(40. 1-0. 2mmT'feSo 
[0 0 4 7] rtf-a-71 2CD^1-S{i, 
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fC|S^$n*l^*\ mb<iiO. 3-3 mm. ^^K. 
»$L<ttO. 3~0. 8mmt?»5o 2 

tClS^^nT. fctXiiO. 1 5~I. Omm. IfftL 
<ttO. 2 5-0. 6mmX-^^o 
[0 0 4 8] ^2^1.^a-7gi5*j6b«. 

rgi5$*6 a i:ipiu*^tT«LTtai'^A^. mmx 

6a^. g2^^a-:^g|506bJ;'3t,i^a(O^fiE<S)i 
T'«figt5i:t*mU\ 10 
[0 0 4 9] ^ m^a-^su** 6 a ^1ffig-r?.i);S<0 

h\ ^^'MSF. #yx^l/:y;Q:ifOJ I Sfi!S)!)^5 0 
A~9 0 AigjgC)fe(D^ffll/^SCfcAtT'§. S2^f-a 

OJ I S®g*^5 0D-7 5D(Ofe<0'&ffll/>-5e:tA^T' 

[0 0 5 0] *^WJT-{i> 02 (B) t^Rtcfc^ 
(C. g2i1-^:i-7gi5$*6b(D«8lTffinfl5JgWi. YSIl 20 

mx\ Ymt^w.^jixm:^^<Di3T-7-)i^3.-7(oM 

±m^xmt. Yfill73|p)<Dl:^8irffi*iym^(Dit (x 
m/ym) *^ 0. 8-0. lOlEfflCSO. KffiW 
Jg<D^ 3 ^l/-^ y 2 4 te* t/KSRJ^tO^ 4 y 2 

[0 0 5 1] ^3;l/-;<y2 4<OWJeo^E«ftWi> 

08-0. 2 0mm' T$)§o t/c, l|4;U-;<>'2 30 

■b\mb<<,iO. 05-0. 5mm' , S^tjfi 
L<tiO. 1-0. 2mm' T'feSo 
[0 0 5 2] ^IliiJg^T'a. S2^^a-7gP*t6 b 
©Hrffitcfcv^T. Y|fl73rS]<?)S;»c8'Tffii!ilym(4. 0. 6 
-1. 2mmmmmtLl\ mz9\-i-:i-rmGb 
(omm. wi^m(Dm 1 9i^:L-ym e a oiaii 

Bin^a-y^gp«6at(7)RJ^»rlJ^«t- 40 
a$-ti:§/ci6(c. }g^g|59tC[q)ttT. SJB»TffiA^6RfB 

[0 0 5 3] <lO^2n^a-7g|5*t6b(0fi#??(filt 

Y^oXBfii-^tirzm3JV-/y2 4ii. 

g|5*f6 a (D^l 1 Oi:iaU, cnC)«riit 

Oo m2^^a-76 bcDm4;l/-p(y2 6ti. ffiSin 
•y K2 8^}fA-ri>rci6©;V-?<>r'^D> ^l^^^i 
-7g|5*f6aO^Wl/-/y 1 Ot?,5iatl.*^ C© 

>2 6C53fiffi4S(i. 3*^'^?8<Dg|55J'T'^Ce>n 50 
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2i1.^a-7gP«6b03fiffiiSSl5*^liSSn, ^2^^ 

a-re b<DS3;l/-^>2 4tC»LTait54?-h 

[0 0 5 4] 02 (A) -02 (C) ^oJcO'HS 
Kmm^uy K2 8tt. ^Zm:L-7mQ b<D^ 
4;l/-;(y2 6CDrtg|?fc, i^gtclOifA^n, ^©S 
^in^a-7gPtf6 afeOg^g^HO 
^K.T. B 1 n^a-^gPt^ 6 a ©^ 1 y 1 0 
filffit/tiibTV^So ffi?Sa<y K2 8cD3a{SMi, Kffi 
R>^T*0> ^**^?>3i&«illC|«)CtTT-/miffl< 

l?Sn 7 H 2 8 ©iifiiSSP 2 8 a a. 01 fciO'i 4 C 
^Nt<fc9fc. rt^a-7l 2(D3£ffiWPg|52 2*fel 
*HC (jfff b< ti L 3 = 1 - 1 0 c mSS) HOSx-fc 
ffilST'E&L, ^c03ififflSP2a«, ^ m^a-/ 
g|5$t6 a©rtlfC)hfUTS^«nTi/^*l/^o 
[0 0 5 5] i^WMMX\t. m^uy H2 8<Difi{4ffi 
gPtt. ^2nf-a-7g|5tt6 b(D^4;l/-^>'2 6<Drt 

5©i5Bitfcv^T. gS9JfC<): 0^4 y 2 60rt 

-7S^SP9*^6F/r^*^ L 4 ©tBA^P.jifiWi|T' 
tt> ffi^Sn -y K 2 8 tt, ^ 4 > 2 6 <DrtMfC@^ 

-;<yi OcOf^HJCtil^^tlTl/^^t^ m^fi^fL4 
j3it;L5ti. IflClS^Sn^V^A^, »$t<ttL4 = 
5 0-1 SQmXh*). jlf$L<{iL 5= 1 0 00-1 
SOOOmT'^So 

[00 5 6] «a -y K 2 8 ©ftAnSfi. ^ 2 
nf-a -7a5*t 6 b OS 4 y 2 6 ©rtSPtCjf AnJ 
flgtSli^^n. IttclS^^n^rO^*^ !ifSL<tt0. 3 

-0. 6mmr'S.^o ffi®n>yF2 8(i. Xx^l/X 

^> i-^y. i-^y'^^^iE(r)^mMn. 

[0 0 5 7] 3^-^'^8©/i<-h*lLTll ;l/-P<y 

1 QHzmKtn^\£tim-tLx\t. ittus^nft 
o/5ori^7j<@fK^ifA<ffli^e)n5. imm^^'&. 

fc. ttlfi^^fflv^T/^;l/->g|54fcJ:OWa-76© 

m^'^^f^tzibx-hio f^)\/-y^A^B^ttrz 

3-1 2mE, fftL<{i, 4-1 8mffSlST'fe5o 
[0 0 5 8] *^mi=T'{i. m 1 n^a-7gW6 a 
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m^m^ctt^X't^o ^vv-y4(D9{m^m^X'^ 
ltrt>av>*\ A;v-yg54«> !kWji^(r>'m^^ 
mt^i.(Dx&*). mumm^wx. mmc 

tibXfVV- 5 C fc {i'iJ-r L t> ji? $ L < fi'S: 

mmi^mm'^fS.^mux'mmLx$>^o lo 
[0 0 5 9] mym^'^mtLxii. -mmi-^ 

>-f=.y%^ mm^. ^yf^^%%rs.Emw^^^ 
vyt^^^Y^s T^Vfvmk. myk^iy^ym^. 

7^y^s yf^vmn. ym^t^uy^.. 7!70m 

^vyi^ji^Ti'Viy-hm^mm-^n^o 20 
[0 0 6 0] L.n^(o^x^. n^jL-re(DWii^t 
ixm^cm^^ctifxtmyk'&m^^'^nt ix 

ttSOAQ-t'TDV P- 7 0) Sfca^n ?>Ol^2l 30 

[00 6 1] :i^nmmicm^y^f^-y:^7—r 

ivzmmmx-D^^'xmmt^o tt. mAiCTnt/'^ 

Bmyh'\yfimm'picW:Lxis.m^T^ y \Lyf 

[0 0 6 2] rV 7 lfyi'mfflV^5ni.j§fg*<?)i5BI 
{l:e^;l/|^<Sfii. ■:7b^y3^» 7=K3^<SSi. tx^ m 

[0 0 6 3] ®iaj^tt<Sfli=&mb^-a-^?g!®t tx 
(THF) . ?^t/vx=f->vyrhy (mek) *if*^iia 

T'fe?)> ^/b^Vl^iSllie^^tm THF, MEK. 
•>V^;l/7-t h7 ~ F, ■>'?<f-;V7./l'7:t+-> Fife if *^ 
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mmtLxyf^'j'yi^^ym^\ 'mtLxmf:^ 

(i. 100~10000cp. $f$L<ttlOOO~5 

000 c ptc^^iim^n-So cKDjc^tUTfiXj^sn 
i:^5r-/msisgi5»4 c^iixsmmtmiti^ 

[ 0 0 6 4 ] :^fc. / ygp 4 <7)Jfifiiligl*±gi?^ 5 \z 
1 g-&a5» 5 a 1 ^^a-rSB^f 6 a <Dji 

a-7g|5«6aC)jifii«g|5rt(Cs'yFb;l'^}fAU ^ 

iiLm±^^ 5 ictsif^B 1 s^sp^ 5 a ^mm-^ 

5o ^UT, ^1^^5i-5a©^ji«riij»tt7-<;U/» 

T-Si/\ ^©ii^tt7'i';i/A*s ^S^^T'jdPiJ-r^c 

t{C<fc>). ^Ig^a5^5a^^in^a-7'a5tt6a 

i5:l/>)!)\ j(fSL<{il 0 0-3 0 0° C, #lC»f l,< 
fil 5 0-2 5 0' CT'^So 
[0 0 6 5] B^tt7-i';l'A^bT{i> rctAtf77^ 

<sii^^-7"*<ffli>e.n. *o$iii73i«ig^tt, ^ig^ 

g|5^5 aJ;DfeSi'^<:i:*WSb<. /cfc^(J*>l2 Om 
[0 0 6 6] ^Ott, ^I^^i-7gi5tf6 a(Dl|li:^lSl 

71 2*^aostt?>ni.sg<Diii?L2 i^jgfig-rs. 

[006 7] AK. mvy^l 5*^gSl/T«5rtf- 

a-71 zmm^o iH^x-ri zizm^vy'^i 

km^s m>)±>ib'y-h5Q^-nLxmfiExm^. 
i^^a-7i z(ommm^(i^y5mc-fy4^-fiEx 
^io?i-5o ^(D^^. mmmi toiGfflort^a-7 

1 2©niitt, ^'>/h$<%§. mO±»->-F 

liL ttbT«. /ciix.tf3~l OaaXh^o 
[0068] :^^C. 7'7'r-lr-^ifT'J^A/fcgP^^A^* 
^■•)!5:^r«L, 2©jifi[jiggi5{CJKtt® 
Kffl^VFWV^JfAt. H¥t^JgL/cl^^a-7<D 

Fb-'l'S 4^l^f-a-7l 2 0ii(4ffigPrt(CffA-r5o 
^WJT\ ?ltJ£ti!inlffl^^^5 2 0m?L{C. rt^ 

a-71 zomiiL&^mi^. 77-rt-5 6%ifT% 
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[0 0 6 9] ^(om^. 1 2 ft<0 

^mt^o ttz. 08^C/T^t^iSg|55 8(OnSD2 
7C(7)^SDltCj*LT, D2/D1=0. 8-0. 

71 2(?)7C(D^ifT HCWtT, JilgPS 8©^J?T2 
tt, T2/T 1*^0. 6-0. 9<DM^t*5i:t*W 10 

[0 0 7 0] ^ft. iiSgi5 5 8(7)niD2tt. it^U^ 

8{ci^§PMg|5(OfiKti:SJO#^t, ^©iaiJU^/^'l 5 

i^l5^!K0Wt^o 20 
[00 7 1] ^tO^mX'. 2fC*5tt5li@ 

a-:^ 1 2 &fi2^fll<OijU±iA>6. 5 - 2 0 

(If $ L < a. 7-15 "CSgffiSiI(iJ(D|gHlC*5 C 

Xmttl^ii^m. iia^mii. 12 0±5°CT'* 

[0 0 7 2] i^^a-71 zicmm^mss^mm 

it^'ry^^'l 5J&rt^a-7l 2 0mS<iiBtH^ 30 
t-SCt^^T'tSo «^t^<Drt^a-7l 2(D3r|.gD4 

tt> Tccrt^a-n 2<onSD 1 fcBSii-i:*5o rc 

i:Xl,iD4/D Hi. 0. 9~l(Dl6Hi:%5J:^tc, 

iiggp 5 8 mmt^ c nm-t^c 
[0 0 7 3] 5conSD5KWrs«7t^ 

fl!)rtf-a-7(DnSD4©tbD4/D5«^ »^L<« 
0. 7-lT'$^o S/c. jgf^'jy^'l 5 0rtgD3tC 
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